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PHEFACE  TO  THE  SIXTH  EDITION, 


The  recent  death  of  Dr  Headland  has  deprived  the  Publishers 
of  the  aid  which  he  had  so  long  and  efficiently  given  to  this 
work,  and  no  more  fitting  opportunity  than  this  could  be 
afforded  of  acknowledging  his  labours  and  talents.  Dr  Head- 
land assisted  Dr  Eoyle  in  the  preparation  of  the  Second  and 
Third  Editions,  and  after  the  death  of  the  author  he  was 
solely  responsible  for  those  subsequently  published.  As  a 
pioneer  in  the  study  of  Therapeutics,  Dr  Headland's  name  has 
been  long  and  favourably  known,  and  his  untimely  removal 
from  amongst  us  will  be  regarded  with  deep  regret  by  those 
who  have  been  looking  for  the  fruits  of  his  more  matured  ex- 
perience. 

IN'early  eight  years  have  elapsed  since  the  appearance  of 
the  last  Edition  of  this  Manual, — a  period  of  unprecedented 
activity  in  all  matters  connected  with  Materia  Medica  and 
Therapeutics,  and  one  which  is  generally  acknowledged  to  have 
been  marked  by  a  real  advance  of  knowledge.  This  circum- 
stance, together  with  the  change  of  chemical  nomenclature,  and 
the  acknowledged  need  of  a  more  careful  study  of  Therapeutics, 
have  rendered  a  thorough  revision  of  the  work  necessary. 
The  present  edition,  indeed,  has  been  almost  entirely  re- 
written. The  preparations  of  the  British  Pharmacopoeia  are 
fully  described,  and,  as  occasion  requires,  freely  criticised.  The 
American,  Erench,   and   German  Pharmacopoeias   have   been 
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consulted,  and  from  these,  and  other  sources,  all  materials  and 
compounds  of  accredited  utility  and  advantage  have  been  intro- 
duced and  examined.  The  text  is  further  illustrated  by  26 
new  figures. 

A  large  space,  occupied  in  previous  Editions  by  details 
which  are  to  be  found  in  elementary  works  on  Botany,  has 
been  appropriated  to  an  account  of  the  actions  of  medicines, 
and  in  effecting  this  the  Editor  has  embodied  the  results  of  his 
own  observations.  Those  who  look  for  the  results  of  experi- 
ments on  mutilated  animals,  in  the  following  pages,  will  not 
find  them,  for  the  Editor  is  satisfied  that  this  is  not  legitimate 
Therapeutical  inquiry,  and  that  nothing  short  of  a  patient 
survey  of  the  operation  of  a  drug  in  the  entire  body  in  health, 
and  under  the  variable  influence  of  disease,  can  furnish  the 
data  upon  which  we  may  build  a  proper  theory  of  its  action. 

Those  whose  attainments  do  not  extend  to  natural  science, 
and  who  look  for  a  cut-and-dried  system  of  Therapeutics,  will 
perhaps  find  in  the  few  pages  devoted  to  the  classification  of 
remedies  sufficient  to  satisfy  their  wants ;  but  it  is  hoped  that 
the  majority  of  those  who  use  the  work  will  be  ready  to 
acquiesce  in  an  arrangement  which  has  the  advantages  of 
natural  association,  and  the  sanction  of  custom. 


78  Upper  Berkeley  Street, 
PoRTMAN  Square,  W., 

December  1875. 


TABLE   OF   CONTENTS, 


Page 

Introduction, 1 

Materia  Medica  and  Therapeutics.    Actions  of  Medicines. 

The  Pharmacopoeia,    ......        8 

Definition.  Chemical  Notation.  Symbols  and  Atomic 
Weights.  Weights  and  Measures.  Volumetrical 
Estimations.  Articles  used  in  Chemical  Testing. 
Temperature.     Water.    Water-bath,  and  Steam-bath. 

Pharmaceutical  and  Chemical  Operations,  .  .16 

The  Selection,  Preparation,  and  Preservation  of  Drugs. 
Prescribing  and  Dispensing.  Mutual  Kelations  of  the 
Prescriber  and  Dispenser. 

Inorganic  Materia  Medica,  .  .  .  .33 

History.  Production  or  Preparation.  Characters  and 
Tests  of  Purity.  Action,  Uses,  and  Doses  of  the 
several  Products. 

Organic  Materia  Medica,     .....    310 
Cellulin,   Starch,   Sugar.     The   Alcoholic   and   Acetous 
Fermentations  and  their  Products.     The  Products  of 
Destructive  Distillation,  and  of  Mineralised  Vegetable 
Matter. 

Medicinal  Plants  from  Alg^  to  Magnoliace^e,   .  .    360 

Botanical  Description  of  the  Order  and  Plant, — Medical 
History.  Description  of  the  Parts  used,  and  of  their 
Active  Constituents.     Action,  Uses,  and  Doses. 

Animal  Materia  Medica,      .....     783 
Description  of  the  Products  and  their  Active  Consti- 
tuents,— their  Actions,  Uses,  and  Doses. 


Vm  TABLE  OF  CONTENTS. 

Pagb 

Classification  of  Remedies,             ....  808 

Gaubius's  Tables  for  Regulating  Doses  according  to 

THE  Age,            .......  822 

Appendix,         .            .            .            .            .            .            .  822 

Antidotes  to  the  More  Energetic  Poisons,           .           .  823 


Index. 


825  to  840 


errata. 

Page   79,    2  lines  from  bottom,  for  lodidi,  rmd  lodidum. 

Page  100,    4     „  „  bottom,  for  protosalts,  read  persalts. 

Page  124,    4     „  „  top,  for  KO2,  read  KgO. 

Page  148,  19     „  ,,  top,  for  Na02,  read  NagO. 

Page  163,  17     „  „  bottom,  for  Phosphitis,  read  Phosphis. 

Page  418,  20     ,,  „  top,  for  Gall,  read  Galla. 

Page  455,  10     „  ,,  bottom, /or  Cinnamonmum,  rm^  Cinnamomum. 

Page  461,  21     „  „  top,  for  Beebeeru,  read  Bebeeru. 

Page  461,  29  et  seq.  „  top, /or  Berberia,  read  Beberia.. 

Page  558,    6  lines  ,.  top,  for  Cinchonida,  read  Cinchonidia. 


MATERIA  MEDICA  AND  THERAPEUTICS. 


INTRODUCTION. 

A  COMPETENT,  not  to  Say  an  accomplished,  medical  practitioner,  must 
be  able  to  recognise  the  appearances  and  indications  of  accident,  the 
variations  and  deviations  of  function  which  constitute  disease  ;  and 
having  recognised  them,  must  be  familiar  with  the  means  of  curing 
or  alleviating  them.  Anatomy  and  Physiology  guide  him  to  the 
former,  and  Surgery  and  Therapeutics  furnish  him  with  the  latter. 
This  knowledge  when  reduced  to  practice,  consists  merely  in  the 
application  of  remedies  for  the  relief  of  suffering  and  the  removal 
of  disease,  and  naturally  resolves  itself  into  Medicine  and  Surgery. 
But  while  comparatively  few  of  us  require  the  aid  of  the  surgeon, 
most  of  us  will,  sooner  or  later,  be  prostrated  by  disease.  Therefore, 
of  all  branches  of  medical  knowledge,  that  which  relates  to  the  action 
and  use  of  medicines  is  the  most  essential,  because  it  admits  of  by 
far  the  widest  application.  Even  the  surgeon  is  poorly  equipped  if 
his  knowledge  be  confined  to  bare  manijDulation.  A  bold  and 
skilful  operator,  he  may  remove  the  disease  effectually,  and  with 
the  least  amount  of  risk  to  the  patient;  but  if  he  be  ignorant 
of  the  means  of  staying  its  origin  and  progress,  or  of  relieving 
attendant  disturbances  of  the  system,  he  will  often  be  baffled,  and 
not  unseldom  defeated  in  his  endeavours  to  cure  the  patient. 
But  the  medical  practitioner  is  a  mere  pretender  if  he  lack  this 
necessary  knowledge ;  for  he  is  not  only  powerless  to  do  good,  but  is 
very  apt  and  sure  to  do  harm,  both  by  omission  and  commission. 
Those  who  guide  the  medical  education  of  this  country  are  much  to 
blame  for  the  very  inadequate  provision  made  for  the  education  of 
the  medical  student  in  the  use  of  drugs.  As  a  consequence,  numbers 
of  young  men,  unfortunately  for  medicine  and  their  own  professional 
welfare,  come  fresh  from  school  or  college  to  enter  upon  their  four 
years'  course  of  medical  study,  and  never  form  a  just  estimate  of 
their  responsibility  to  the  public  in  the  use  of  remedies.  Many, 
indeed,  are  inclined  to  regard  rhubarb,  julap,  and  the  like,  as  un- 
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worthy  the  attention  of  one  who  knows  something  of  Greek  hex- 
ameters and  the  differential  calculus,  and  that  such  gross  and 
commonplace  things  are  best  left  to  the  care  and  consideration  of  the 
phaimacist.  If  any  of  my  readers  should  be  inclined  to  this  view,  I 
would  remind  them  that  gentle  manners  and  persuasive  speech, 
proper  and  desirable  though  they  be,  will  neither  free  an  obstruction 
nor  bind  a  diarrhoea ;  and  that  if  they  do  not  know  what  to  prescribe 
and  how  to  proportion  the  dose  to  the  relief  of  the  patient,  they  will 
sooner  or  later  be  confronted  by  their  ignorance,  and  humbled  by 
the  reflection  that  th«  only  weapons  which  can  help  them  to  make  a 
worthy  stand  against  the  gen^eral  foe  are  useless  to  them.  Nothing 
secures  the  confidence  of  the  patient  more  readily  and  completely 
than  the  ability  to  predicate  the  effect  of  the  medicine  which  you 
prescribe  for  him.  He  himself  expects  results,  and  if  these  accord 
with  your  predictions,  you  have  already  done  much  to  relieve  him. 
To  be  able  to  do  this,  implies  a  knowledge  of  most  that  is  written  in 
the  following  pages,  and  besides  this,  a  great  deal  more  that  cannot 
be  written.  No  one  ever  became  an  exact  fencer  by  bare  study  of 
the  written  d^escriptions  of  the  poses,  passes,  feints,  and  foils  of  the 
art,  nor  an  accomplished  musician  by  the  theoretical  study  of  har- 
monics. For  the  same  and  even  a  stronger  reason,  no  one  can  become 
even  moderately  competent  to  employ  medicines  for  the  relief  of 
disease,  unless  he  have  diligently  watched  th^ir  operation  at  the  bed- 
side. A  faithful  study  of  the  following  pages,  aided  and  supplemented 
by  the  prescribed  courses  of  lectures  and  practical  Pharmacy,  will 
provide  a  foundation  for  therapeutical  knowledge  ;  but  the  super- 
structure itself  must  be  built  up  of  observations  personally  made 
and  recorded,  and  repeated  under  a  great  variety  of  conditions. 

The  Materia  Medica  is  a  choice  repertory  of  the  most  precious 
gifts  of  nat;ure  and  of  science,  and,  as  such,  its  individual  objects  are 
intrinsically  interesting.  The  thr-ee  kingdoms  of  nature  are  fully 
represented.  Chemistry  is  the  presiding  genius,  and  is  attended  by 
Mineralogy,  Botany,  and  Zoology,  and  we  are  incidentally  introduced 
to  some  of  the  most  interesting  operations  of  animals  and  plants. 

But  it  is  necessary  to  know  these  objects,  not  only  for  their  own 
sake,  but  to  detect  the  impurities  which  they  acqrdre  by  association, 
and  the  adulterations  which  are  imposed  by  dishonesty.  In  the 
present  day  it  would  be  folly  to  shut  one's  eyes  to  the  fact,  that  we 
may  have  been  watching  day  after  day,  and  week  after  week,  for  the 
effects  of  a  given  medicine  which  we  hav^  prescribed,  and  at  a  loss 
to  account  for  their  absence,  and  at  the  end  of  this  time  discover,  if 
we  have  the  ability  to  do  so,  that  the  active  principle  is  wanting. 
Severe  competition  between  wholesale  druggists,  and  the  absence  of 
an  authorised  and  unexpected  inspection  of  the  drugs  kept  by  both 
wholesale  and  retail  druggists,  render  the  precautions  given  under 
characters  and  tests  in  the  Pharmacopoeia  absolutely  necessary ;  and  if 
a  medical  practitioner  should  be  incapable  of  ascertaining  the  purity 
of  the  drugs  he  prescribes,  he  will,  unless  he  send  his  patient  to  a 
reliable  source,  soon  begin  to  lose  faith  in  his  prescriptions. 
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A  good  practical  knowledge  of  Chemistry  is,  therefore,  necessary 
to  the  preliminary  study  of  Materia  Medica,  and,  following  the 
example  of  the  distinguished  author  and  previous  learned  editor,  it 
has  been  my  endeavour  to  give  Chemistry  full  scope  and  illustration 
in  this  work.  In  a  word,  to  make  it  complete  and  ijidependent  in 
this  respect.  And  I  have  been  led  to  do  so  by  the  consideration 
that  a  knowledge  of  Chemistry  is  indispensable  to  the  study  of 
Therapeutics.  In  order  to  employ  drugs  with  certainty  for  the 
relief  of  sujffering  or  the  cure  of  disease,  we  must  seek  to  know  what 
part  they  will  take  in  the  chemical  and  physical  processes  upon 
which  life  depends  ;  for  this  really  constitutes  the  science  of 
therapeutics  {^s^otTreva,  to  heal). 

Therapeutics. — The  body  is  a  slow-burning  furnace,  where  a 
number  of  chemical  or  electrolytic  operations  are  going  on  simul- 
taneously, each  one  apparently  for  a  separate  purpose,  but  actually 
related  to  and  working  with  all  the  rest  for  one  grand  result, — the 
renewal  of  the  blood,  and  the  maintenance  of  its  healthy  condition ; 
the  vital  fluid  itself  exciting  the  various  operations,  and,  in  its  busy 
and  incessant  round,  at  once  connecting  them  in  one  complex 
circuit,  and  co-ordinating  them  in  reciprocal  action. 

We  cast  our  drugs  into  this  living  crucible — the  blood — and  we 
seek  to  know  what  becomes  of  them :  how,  when,  and  where  they  pass 
out  of  it ;  what  influence  they  exert  upon  the  blood  itself,  and  upon 
the  various  operations  of  the  body  in  theii'  transit ;  and,  thirdly,  liow 
they  act.  Nor  is  this  all ;  after  we  have  assured  ourselves  of  the 
behaviour  of  a  medicine  on  the  healthy  body,  we  must  ascertain 
whether  this  is  modified  in  various  morbid  states  of  the  system. 
The  study  of  Therapeutics  is,  therefore,  a  very  complex  one,  and 
resolves  itself  into  a  consideration  of — 1.  The  changes  undergone  by 
the  drug  itself ;  2.  Its  eff'ects  on  the  body  generally,  and  on  certain 
parts  in  particular ;  3.  The  mode  of  its  action  ;  and,  lastly,  4.  The 
difference,  if  any,  in  its  action  on  the  healthy  and  diseased  condition 
of  the  body.     Each  of  these  topics  requires  a  little  illustration. 

1.  As  to  the  Changes  undergone  by  the  Drug  itself, — (a.)  It  may 
disappear  totally.  This  is  the  case  with  conia,  camphor,  turpentine, 
and  many  others. 

(b.)  It  may  be  passed  out  of  the  body,  unchanged  ajid  undimi- 
nished, as  occurs  with  atropia  and  its  allies,  iodide  of  potassium, 
and  the  neutral  salts  generally. 

(c.)  Or  it  may  be  decomposed,  and  recognisable  in  another  form. 
Thus,  benzoic  acid  is  converted  into  hippuric  acid;  and  the  salts 
formed  by  the  combination  of  the  alkalies  and  vegetable  acids  are 
reduced  to  carbonates. 

The  form  in  which  a  decomposed  salt  is  eliminated  is  a  point  of 
much  interest  and  importance,  as  throwing  light  at  once  upon  the 
operation  of  the  bodily  functions  and  upon  the  influence  of  the 
drug  itself.  Generally  speaking,  the  changes  observed  in  the  drug 
are  those  due  to  oxydation. 

2.  As  to  the  Effects  of  the  Action  of  Medicines. — These  are  various. 
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Thus  opium,  alcoliol,  and  the  general  anaesthetics,  act  on  the 
cerebro-spinal  nervous  system,  producing  more  or  less  complete 
paralysis  of  this  part  of  the  body,  as  indicated  by  complete  fiaccidity 
of  the  muscular  system,  and  a  state  of  unconsciousness.  Hemlock 
leaves  the  intelligence  and  sensory  system  intact,  while  it  paralyses 
the  motor  system.  Strychnia  causes  spasms  of  the  voluntary 
muscles,  and  ergot  contractions  of  the  involuntary.  Atropia  stimu- 
lates the  sympathetic  nervous  system.  Hydrocyanic  acid  rapidly 
abolishes  all  the  functions. 

3.  As  to  the  Mode  of  Action. — How  does  opium  produce  sleep, 
strychnia  tetanus,  and  prussic  acid  its  swiftly  fatal  efi'ects  ?  What  a 
commotion  the  -5V  of  a  grain  of  atropia  produces  in  the  body,  until 
the  last  trace  is  eliminated,  and  every  atom  passes  out  unchanged  ! 
How  does  it  bring  about  the  great  cardiac  excitement,  the  parched 
tongue,  and  the  dilated  pupil  ?  We  can  only  answer,  "  by  a  stimu- 
lant action  on  the  sympathetic  nervous  system,  and  a  closure  of 
certain  blood-vessels.'^  But  such  an  answer  brings  us  only  a  ste]) 
nearer  to  the  cause ;  for,  granting  that  all  the  effects  observed  result 
from  stimulation  of  the  sympathetic,  we  have  still  to  learn  how 
atropia  stimulates  the  sympathetic.  Such  questions  are  the  most 
recondite  that  can  be  submitted  to  observation  and  reflection  ;  for 
on  their  solution  hinges  that  of  the  highest  problem  of  all, — the 
origin  and  nature  of  life.  Truly,  the  most  complex  phenomena 
which  science  presents  to  the  chemist  or  the  astronomer,  are  simpli- 
city itself  when  compared  with  the  higher  problems  of  therapeutical 
inquiry.  The  difficulties  which  beset  the  subject  have  always  been 
a  great  discouragement  to  those  who  have  been  m  ost  fitted  to  grapple 
with  them,  while  they  have  engendered  indifference  in  the  general 
mass  of  medical  men.  Still,  the  facts  which  patient  observation  is 
accumulating  are  sufficiently  numerous  and  to  the  point,  to  give 
encouragement  to  all,  and  to  prepare  the  way  for  simple  intelligible 
theories.  Many  suggestions  of  this  kind  will  be  found  in  the  fol- 
lowing pages ;  for  I  have  felt  that  if  I  may  take  my  own  wants  as 
representing  in  any  degree  those  of  my  readers,  much  good  may  be 
done  by  fixing  the  attention  on  reasonable  explanations  when  w^e 
cannot  direct  it  to  positive  facts.  In  considering  ihe  mode  of  action 
of  a  drug,  we  have  first  to  ascertain  how  it  obtains  entrance  into  the 
blood  {absorption)  and  exit  from  it  {elimination).  In  a  word,  we 
have  to  consider  it  in  reference  to  osmose,  or  to  the  passage  of  fluids 
through  membranes.  As  a  rapidly  flowing  liquid,  and  on  account 
of  its  high  specific  gravity  (1050),  which  is  greater  than  that  of  any 
of  the  fluids  of  the  body,  and  of  its  alkalinity,  the  blood  is  in  a 
perfect  condition  for  promoting  the  ingress  of  soluble  matters  of  all 
kinds  into  the  blood-vessels ;  while  it  is  prevented,  by  its  colloidal 
qualities,  from  passing  out  of  its  containing  vessels;  and  this 
accounts  for  the  rapid  absorption  of  fluids  into  the  blood.  But  in 
the  case  of  a  large  number  of  chemical  salts, — such,  for  example,  as 
chloride  of  calcium  (which  see),  this  must  not  be  regarded  as  a  mere 
mechanical  process.    In  the  elucidation  of  this  subject  the  following 
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facts,  due  to  Graham  {Phil.  Trans. ,  1854),  must  be  kept  in  view : — 
1.  Colloids  (uncrystallisable  substances,  as  gum,  albumin,  gelatin), 
and  neutral  organic  substances  (such  as  wax,  sugar  of  milk,  salicin), 
have  little  or  no  capacity  for  passing  through  animal  membranes,  or 
osmotic  action.  2.  Neutral  salts  (such  as  common  salt  and  sulphate 
of  magnesia)  readily  pass  through  the  membrane  either  way,  and 
indeed  diffuse  into  the  liquid  in  their  vicinity  at  the  same  rate  as 
when  no  membrane  intervenes.  3.  Alkaline  solutions,  and  espe- 
cially those  of  carbonates  of  potash  and  soda,  produce  endosmose  to 
a  great  extent ;  and  the  influx  is  greatest  when  the  quantity  of 
the  alkaline  salt  does  not  exceed  2  per  cent.  4.  Acids,  and  solutions 
of  acid  salts,  commonly  induce  a  flow  of  fluid  out  of  the  osmometer, 
or  excite  exosmose.  5.  A  solution  composed  of  two  salts  often  has  a 
different  osmotic  power  from  that  of  a  S(  )lution  of  each  separately, 
e.g.,  the  osmotic  action  of  neutral  sulphate  of  jDotash  or  soda  is 
increased  five  times  by  the  addition  of  1  part  of  carbonate  of  potash 
to  lO'OOO  of  the  solution.  The  addition  of  an  equally  minute  trace 
oC  hydrochloric  acid  stops  the  action  almost  completely.  Chloride 
of  sodium  is  remarkable  for  reducing  osmotic  action  in  other  salts. 
6.  Whenever  osmotic  action  takes  place  (excepting  with  alcohol  and 
cane  sugar),  a  chemical  action  on  the  membrane  occurs  simultane- 
ously, and  osmose  is  most  effectually  induced  when  this  chemical 
action  on  the  septum  is  secured  by  bringing  fluids  of  opposite 
character  (such  as  acid  and  alkali)  in  contact  with  its  surfaces. 

It  appears,  therefore,  that  the  ultimate  acts  of  absorption  and  elimi- 
nation are  something  more  than  mere  filtration,  and  that  medicines 
may  produce  an  immediate  effect  on  the  body  by  inducing  a  chemical 
change  in  the  membranes  through  which  they  pass  in  their  way  into 
or  out  of  the  blood. 

Their  action  upon  the  blood  itself  is  another  question  of  the  highest 
importance,  and  the  effects  of  a  large  number  of  drugs  are  probably 
due  to  this  cause  simply.  Aliments  which  furnish  the  blood  with 
albumin  and  fat  are  properly  regarded  as  restoratives,  since  these  are 
being  constantly  abstracted  from  it ;  in  like  manner,  any  medicine 
which  facilitates  the  absorption  of  the  nutritive  pabulum,  or  supplies 
a  deficiency  of  its  mineral  constituents,  is  a  restorative.  Antiphlogistic 
remedies  are  assumed  to  prevent  the  coagulation  of  the  fibrin,  and 
the  adhesive  aggregation  of  the  red  corpuscles,  by  a  m'ere  solvent 
action.  Acids  remove  excess  of  alkali,  and  antacids  excess  of  acid, 
by  direct  chemical  neutralisation.  Thus  far  the  action  of  medicines 
on  the  blood  is  clear  and  intelligible,  and  we  have  seen  that  the 
action  of  the  blood  on  certain  drugs,  susceptible  of  further  oxidation, 
is  equally  intelligible  ;  and  the  reverse  of  these  propositions  is  true. 
Thus,  for  example,  antiphlogistics,  if  used  unnecessarily  or  too  long, 
produce  an  impoverished  condition  of  the  blood;  and  acids,  given  in 
an  abnormally  acid  state  of  the  system,  increases  the  acidity  of  the 
blood.  If  we  go  much  further  than  this  we  get  on  debatable  ground ; 
thus  mercury  is  antisyphilitic,  by  destroying  the  syphilitic  poison. 
Let  it  be  granted  that  syphylis  is  a  fungus,  and  then  we  know  how 
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mercury  acts — it  simply  kills  the  vegetable.  Again,  prussic  acid  kills 
by  paralysing  the  red  blood  corpnscle ;  it  will  no  longer  take  car- 
bonic acid  from  the  tissues,  nor  give  them  oxygen.  These  are  simple 
propositions ;  but  how  difficult  of  proof  ! 

But  it  is  on  the  nervous  system  that  the  effects  of  medicines  are 
most  conspicuously  displayed,  while  their  modes  of  action  are  alto- 
gether obscure.  We  must  look  upon  the  nervous  system  collectively 
as  a  compound  voltaic  battery,  and  the  nerve  force  as  electricity. 
We  may  indeed  safely  assume  so  much.  Eeduced  to  this  simple 
view,  we  may  suppose  that  neurotic  medicines  act  by  exciting  or 
depressing  the  chemical  reactions  on  which  the  development  of 
nerve  force  depends,  and,  hj  increasing  or  diminishing  the  conduct- 
ing power  of  the  nerve  fibres,  may  cause  spasm  or  palsy  accordingly. 
The  electrolytic  actions,  which  generate  nerve  force,  are  probably  in- 
duced by  the  decomposition  of  complex  organic  substances,  as  albu- 
min ;  and  it  is  possible  that  the  presence  of  such  similarly  constituted 
bodies  as  stiychnia,  quinia,  morphia,  and  the  like, — all  of  which 
significantly  contain  nitrogen, — in  the  central  nervous  system,  may 
have  a  similar  efl'ect  upon  the  changes  going  on  in  the  nerve  cells, 
as  the  addition  o-f  sulphuric  acid  or  neutral  oxalate  of  potash  to  a  cell 
of  DanielFs  battery  would  have  on  the  current  proceeding  from  it. 

To  sum  up,  the  fundamental  action  of  drugs  is  fourfold — first,  they 
may  retard  or  accelerate  osmose  ;  secondly,  they  may  alter  the  con- 
dition of  the  blood ;  thirdly,  they  may  increase  or  diminish  those 
changes  in  the  nerve  cells  which  result  in  the  generation  of  nerve 
force ;  and  lastly,  by  virtue  of  similar  influences  they  may  increase 
or  diminish  the  conductivity  of  the  nerve  fibres. 

We  have  still  to  consider  the  fourth  topic. 

4.  Hie  Influence  of  Disease  in  modifying  the  Action  of  Medicines. — 
This  is  a  subject  which,  when  fully  known,  will  fill  volumes.  Our 
present  knowledge  of  it  is  limited  to  a  few  lines,  and  may  be  repre- 
sented in  the  following  propositions  and  facts : — 

{a.)  A  hindrance  to  absorption  renders  the  action  of  medicines  slow 
and  uncertain.  This  is  illustrated  by  the  difficulty  with  which  the 
eff'ects  of  mercury  are  induced  in  congested  or  inflammatory  condi- 
tions of  the  alimentary  canal,  such  as  commonly  accompany  the 
febrile  state. 

(5.)  A  hindrance  to  excretion,  on  the  other  hand,  prolongs  and  in- 
tensifies the  action.  Thus  morphia  and  atropia  are  both  eliminated 
by  the  kidneys ;  and  in  a  congested  condition  of  this  organ,  as  in 
acute  nephritis  or  uraBmia,  these  drugs  are  retained  in  the  blood, 
and  an  ordinary  medicinal  dose  will  sometimes  in  these  conditions 
produce  toxic  symptoms. 

(c.)  The  reverse  of  these  two  propositions  is  true ;  and  when  the 
excretions  are  unusually  free,  the  effects  of  a  given  dose  are  less 
apparent.  Thus,  in  diabetes,  both  opium  and  belladonna  are  toler- 
ated in  a  remarkable  way. 

{d.)  A  diseased  condition  of  a  particular  organ  may  have  the  effect 
of  altogether  preventing  those  changes   in   the    drug   which    are 
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observed  in  the  healthy  condition.  Thus  in  certain  morbid  con- 
ditions of  the  liver,  Kiihne  found  that  benzoic  acid  did  not  undergo 
its  usual  transformation  into  hippuric  acid. 

Observations  such  as  this  last  cast  a  hopeful  ray  of  light  on  the 
study  of  Therapeutics,  which  is  as  yet  in  its  infancy.  When  we  know 
completely  the  action  of  medicines  on  the  system,  we  shall  be  able 
to  apply  them  as  measures  of  healthy  function  (see  conium),  and  to 
use  them,  both  as  physiological  tests  of  the  presence  and  locality  of 
disease,  and  at  the  same  time,  as  intelligible  remedies  for  its  relief. 
The  mind  cannot  find  nobler  occupation  than  this,  for  it  combines 
the  highest  science  with  the  most  practical  expression  of  good- will  to 
man  and  the  domestic  animals. 


THE    PHARMACOPEIA, 


A  Pharmacopoeia  {<^oc^(^a,>cou^  a  medicine,  ^roiia,  to  make),  is  an 
authority  for  the  use  of  such  drugs  as  experience  has  proved  to 
possess  remedial  or  alleviating  effects  on  disease  and  its  attendant 
symptoms ;  and  such  an  authority  is  needed  not  only  for  securing 
general  uniformity  and  purity  in  the  drugs,  but  also  for  prescribing 
convenient  forms  of  administering  them. 

The  British  Pharmacopoeia  of  1864,  issued  by  the  General  Council 
of  Medical  Education  and  Registration,  in  accordance  with  the 
Medical  Act  of  1858,  superseded  the  Pharmacopoeias  of  London, 
Edinburgh,  and  Dublin,  and  established  the  long-desired  uniformity 
in  the  preparation  of  medicines  and  the  compounding  of  prescrip- 
tions throughout  the  United  Kingdom.  The  reprint,  with  additions, 
of  1874  is,  for  the  present,  the  sole  authority  recognised  by  law  for 
the  guidance  of  medical  practitioners  and  druggists  throughout  the 
United  Kingdom. 

Chemical  Notation. 

A  few  words  of  explanation  are  desirable  in  this  place  to  reconcile 
the  old  and  new  views  of  the  composition  of  salts  as  expressed  by 
chemical  notation,  and  to  explain  some  of  the  principles  involved  in 
the  latter.  According  to  the  old  theory,  acids  were  of  two  kinds, 
the  hydr acids  and  the  oxyacids — e.g.,  HCl  and  H0,S03.  When  these 
were  brought  in  contact  with  a  metallic  oxyde,  a  haloid  salt  was 
formed  in  the  case  of  the  former,  and  an  oxy  salt  in  the  case  of  the 
latter,  thus — 

CuO  +  HCl       =CuCl  +  HO 

CuO  +  HO,S03  =  CuO,S03  +  HO. 

It  is  apparent  from  the  first  formula  that  both  oxyde  of  copper 
and  hydrochloric  acid  have  been  decomposed;  whereas  it  appears 
from  the  second  that  the  oxyde  of  copper  merely  displaces  the  water 
of  the  sulphuric  acid — in  the  one  case  there  is  double  decomposition, 
and  in  the  other  a  simple  union  of  the  base  and  acid  with  displace- 
ment of  water. 

Now,  the  new  theory  is  intended  to  reconcile  this  difference,  and 
to  assimilate  all  chemical  actions  to  the  first  of  the  two  types  given 
above ;  and  for  this  purpose  it  assumes  that  sulphuric  acid  is  not 
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HOjSOg,  that  is,  anhydrous  sulphuric  acid  united  with  an  equivalent 
of  water,  but  HSO4,  the  SO4  being  a  compound  (called  suljohion) 
of  the  anhydrous  acid  with  an  equivalent  of  oxygen,  and  which  is  to 
the  hydrogen  of  hydrated  sulphuric  acid  what  chlorine  is  to  thje 
hydrogen  of  hydrochloric  acid — the  hydrogen,  in  fact,  forming  a 
weak  base  to  both  the  chlorine  and  sulphion,  and  as  such  being 
easily  displaced  by  a  stronger,  a  metal  for  example,  thus — 

HCl  +  Zn    :=ZnCl  +  H 
HSO^  +  Zn-ZnSO^  +  H. 
and  in  contact  with  a  metallic  oxyde — 

HCl+CuO    =CuCl+HO 
HS04+CuO=CuS04+HO. 

As  ZnCl  and  CuCl  consist  of  single  atoms  of  two  elements  only,  they 
are  strictly  and  simply  binary  compounds,  and  if  the  binary  theory 
be  applied  to  the  oxy  salts,  we  must  assume  that  the  grouping  of 
their  molecules  corresponds  to  that  of  the  simpler  binary  compounds 
above  symbolised,  and  that  all  salts  consist  of  two  portions,  one,  the 
radicle,  consisting  of  either  a  non-metallic  element,  e.g.,  chlorine,  or 
of  an  equivalent  compound  body,  e.g.,  SO4  (which  may  be  dis- 
tinguished as  the  oxion):  and  the  other  the  base,  which  is  either  a 
metal  or  a  compound,  like  ammonium.  Much  may  be  said  in  favour 
of  both  views,  but  there  remains  a  balance  for  the  binary  theory, 
and  it  has  therefore  been  adopted  in  this  work,  but  not  to  the 
exclusion  of  the  other ;  and  as  Roman  and  Egyptian  type  distinguish 
the  formulas  representing  the  two  theories,  there  is  no  danger  of 
confusion. 

A  little  explanation  is  also  necessary  in  order  to  understanding 
clearly  the  principles  of  the  binary  theory.  1.  The  smallest  quantity 
of  an  element  capable  of  uniting  with  any  other  is  called  an  atom; 
and  this  chemical  atom  is  always  expressed  by  the  symbol  of  the 
element.  2.  The  term  molecule  implies  the  smallest  quantity  of  an 
element  or  compound  capable  of  existing  in  a  free  state ;  and  it  usu- 
ally consists  of  two  atoms.  Thus,  for  example,  hydrogen,  oxygen,  and 
sulphur  are  respectively  represented  by  H.,  =  2,  02  =  32,  and  82  =  64 
The  smallest  quantities  of  compounds,  whether  free  or  combined, 
are  also  called  molecules,  excepting  when,  as  happens  with  a  part  of 
them,  they  combine  with  other  bodies  in  still  smaller  quantities.  In 
this  case  the  smaller  quantity  is  called  an  atom.  Thus  ethyl  in 
combination  is  represented  by  C2H5,  and  in  its  free  state  by  C4H^q, 
the  former  being  its  atom  and  the  latter  its  molecule.  3.  The  terms 
chemical  equivalent,  equivalent  iveight,  and  atomic  weight  are  no  longer 
synonymous.  The  numbers  given  in  the  table,  p.  10,  represent  the 
atomic  weights  of  the  elements  there  symbolised,  and  it  will  be 
observed  that  those  of  three  non-metallic  and  fifteen  metallic  are 
doubled  by  adopting  the  new  theory.  The  atomic  weight  of  H  =  1, 
and  that  of  0  =  16,  but  when  they  combine  two  parts  of  hydrogen 
unite  with  16  of  oxygen,  and  we  are  therefore  ol^liged  to  say  that  O^e 
is  equivalent  to  Hg. 
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The  accompanying  table  con1;ains  the  names,  symbols,  and  atomic 
weights  of  the  thirty-three  elements  employed  directly  or  indirectly 
in  the  Pharmacopoeia. 


Symbols^  and  Atomic  Weights, 

Elements. 

Old  Theory. 

New  Theory. 

1.  Aluminium, 

Al 

__ 

13-75 

Al 



27-5 

2.  Antimony  (Stibium), 

Sb 

rz 

122 

Sb 

- 

122 

3.  Arsenic,        .... 

As 

=z 

75 

As 

■ — 

75 

4.  Barium, 

Ba 

r= 

6B-5 

Ba 

— 

137 

5.  Bismuth, 

Bi 

=: 

210 

Bi 

— 

210 

6.  Boron,    . 

B 

= 

11 

B 

= 

11 

7.  Bromine, 

Br 

irz 

80 

Br 

— 

80 

8.  Cadmium, 

Cd 

= 

56 

Cd 

— 

112 

9.  Calcium, 

Ca 

— 

20 

Ca 

— 

40 

10.  Carbon, 

C 

— 

6 

C 

= 

12 

11.  Cerium, 

Ce 

:= 

46 

Ce 

:= 

92 

12.  Chlorine, 

CI 

= 

35-5 

CI 

— 

35-5 

13.  Chromium,       .     .     . 

Or 

= 

26-25 

Cr 

— 

52-5 

14.  Copper  (Cuprum), 

Cu 

zz: 

31-75 

Cu 

= 

63-5 

15.  Gold  (Aurum),      ... 

Au 

r= 

196-5 

Au 

zr 

196-5 

16.  Hydrogen,        .     .     . 

H 

=: 

!• 

H 

= 

1 

17.  Iodine,       .       ... 

I 

= 

127 

I 

in 

127 

18.  Iron  (Ferrum),      .     . 

Fe 

=: 

28 

Fe 

z= 

56 

19.  Lead  (Plumbum),      . 

Pb 

— 

103-5 

Pb 

= 

207 

20.  Lithium, 

L 

— 

7 

L 

— 

7 

21.  Magnesium,      .... 

Mg 

iz: 

12 

Mg 

m 

24 

22.  Manganese, 

Mn 

p 

27-5 

Mn 

= 

55 

23.  Mercury  (Hydrargyrum) 

Hg 

= 

100 

Hg 

zr: 

200 

24.  Nitrogen,     .... 

N 

= 

14 

N 

zz: 

14 

25.  Oxygen,       .... 

0 

= 

8 

O 

= 

16 

26.  Phosphorus,      .... 

P 

— 

31 

P 

— 

31 

27.  Platinum,  .... 

Ft 

= 

98-5 

Pt 

— 

197 

28.  Potassium  (Kalium), 

K 

=r 

39 

K 

= 

39 

29.  Silver  (Argentum),    .     . 

Ag 

= 

108 

Ag 

— 

108 

30.  Sodium  (Natrium),    .     . 

Na 

— 

23 

nI 

= 

23 

31.  Sulphur, 

S 

zzz 

16 

s 

= 

32 

32.  Tin  (Stannum),     .     .     . 

Sn 

~ 

59 

Sn 

— 

118 

33.  Zinc,       ...... 

Zn 

zr 

32-5 

Zn 

= 

65 

To  avoid  confusion  entailed  by  the  general  acceptance  of  the 
binary  theory  of  the  composition  of  salts,  the  Pharmacopoeia  Com- 
mittee has  wisely  given  both  the  old  and  new  notation,  to  indicate 
the  composition  of  the  chemical  compounds  treated  of,  and  dis- 
tinguished them  by  the  use  of  different  types,  those  representing  the 
old  system  being  printed  in  the  lighter  Roman  type  (Al),  and  those 
representing  the  new  in  the  heavier  Egyptian  character  (Al).     This 
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rule  has  been  followed  in  the  present  work,  while  at  the  same  time 
the  new  system  is  freely  used  and  abundantly  illustrated. 

WEIGHTS  AND  MEASURES. 
The  initial  weight,  or  grain,  is  the  same  in  both  troy  and  avoirdu- 
pois.    It  must  be  remembered  that  troy  weight  is  no  longer  used  in 
the  Pharmacopoeia,  though  the  drachm  (3j  =  60  grains)  and  scruple 
Oi.  ==  20  grains)  are  frequently  resorted  to  by  prescribers. 

WEIGHTS. 

1  Grain,  gr. 

1  Ounce,  oz.  =   437 *5  grains. 

1  Pound,  lb.  =  ]  6  ounces  -  70(X)'         „ 

MEASURES  OF  CAPACITY. 

1  Minim,  Min.,       or  1T\^ 

1  Fluid  drachm,  fl.  drm.,  or  f;^  =  60  minims. 

1  Fluid  ounce,     fl.  oz.,     or  i^=   S  fluid  drachms. 

1  Pint,  0,  =  20  fluid  ounces. 

1  Gallon,  C,  =8  pints. 

MEASURES  OF  LENGTH. 

1  Line     =  ^V  inch. 

1  Inch     :=  s-u-ii^^s  seconds  pendulum. 
12  Inches  =  1  foot. 
36  Inches  =  3  feet  =  I  yard. 
Length  of  pendulum  vibrating  seconds  of  mean  time  in  the  latitude 
of  London,  in  a  vacuum  at  the  level  of  the  sea,  39*1393  inches. 

RELATION  OF  MEASURES  TO  WEIGHTS. 

1  Minim  is  the  measure  of  0'91  grs.  of  water. 

1  Fluid  drachm         „         ,,  54*68  „ 

1  Find  ounce  „         „         1  ounce,  or  437*5  „ 

1  Pint  „         „         li  pound,  or     8,750  „ 

1  Gallon  „         „         10  pounds,  or  70,000  „ 

WEIGHTS  AND  MEASURES  OF  THE  METRICAL  SYSTEM. 

WEIGHTS. 

1  Milligramme  =Tinnrpart  of  a  gramme,  or    0*001  gramme. 
1  Centigramme  =  t^d-  „  „  0*01  „ 

1  Decigramme    =   tV  „  „  0*10  , 

1  Gramme  ^  Weight  of  cuLic  centi- 

(    metre  01  water  at  4  C,    1*0  „ 

1  Decagramme  =  ten  grammes,  or  10*0    grammes. 

1  Hectogramme  =  a  hundred  grammes,  or    100*0  ,. 

1  Kilogramme   =  a  thousand  grammes,  or  1000*0  „ 

MEASURES  OF  CAPACITY. 

1  Millilitre  =       1  cubic  centimetre,  or  the  meas.  of  1  gnn.  of  water, 

1  Centilitre  =     10  „  „  „  10  „ 

1  Decilitre  :=    100  „  „  „         100  „ 

1  Litre  =  1000  „  „  „        1000 


12  WEIGHTS  AND  MEASURKS. 

MEASURES  OF  LENGTH. 

1  Millimetre  =  -i--^^^  part  of  one  metre,  or  0*001  Metre. 
1  Centimetre  =  t^tt  „  „  0*^1         v 

1  Decimetre  =   tV  ?»  v  ^'^  >» 

1  Metre  =tlie  ten-millionth  part  of  a  quarter  of  the 

meridian  of  the  earth. 

RELATION  OF  THE  WEIGHTS  OF  THE  BRITISH  PHARMACOPCEIA 
TO  THE  METRICAL  WEIGHTS. 

1  Pound  =  453*5925  grammes. 
1  Ounces   28-3495         „ 
1  Grain  =     0*0648        „ 

RELATION  OF  MEASURES  OF  CAPACITY  OF  THE  BRITISH  PHARMA- 
COPOEIA TO  THE  METRICAL  MEASURES. 

1  Gallon  =4*543487  litres. 

1  Pint  =0*567936      „      or  567*936  cubic  centimetres. 

1  Fluid  ounce    =0*028396     „       „     28*396  „ 

1  Fluid  drachm  =  0*003549      „       „       3*549  „ 

1  Minim  =0*000059      „       „       0*059  „ 

RELATION  OF  THE  METRICAL  WEIGHTS  TO  THE  WEIGHTS  OF  THE 
BRITISH  PHARMACOPCEIA. 

1  Milligramme  =  0*015432  grains. 

1  Centigramme  —  0*15432         „ 

1  Decigramme  --  1*5432  ., 

1  Gramme  -  15*432  „ 

1  Kilogramme  =  2  lbs.  3  oz.  119*8  grs.,  or  15432*348  „ 


RELATIONS  OF  THE  METRICAL  MEASURES  TO  THE  MEASURES  OF 
THE  BRITISH  PHARMACOPOEIA. 

1  Millimetre  =   0*03937  inches. 

1  Centimetre  =   0*39371       „ 

1  Decimetre  =   3*93708       „ 

1  Metre  =39*37079      „       or  1  yard  3*7  inches. 

1  Cubic  centimetre  =  15*432  grain  measures. 

1  Litre  =  1  pint  15  oz.  2  drs.  11  m.,  or  15432*348  grain  measures. 

VOLUMETRIC  ESTIMATIONS. 

In  order  to  ascertain  the  purity  of  certain  preparations,  the  Phar- 
macopoeia directs  the  use  of  standard  "  volumetric  solutions,"  the 
preparation  and  use  of  which  are  in  each  case  considered  under  the 
class  to  which  it  belongs. 

According  to  the  British  system  of  weights  and  measures,  the 
quantities  of  the  substances  to  be  tested  are  expressed  in  grains,  by 
weight ;  and  the  quantities  of  the  test  solutions  employed  to  ascertain 
their  purity  are  expressed  in  grain  measures — the  grain  measure 
being  the  volume  of  a  grain  of  distilled  water. 

According  to  the  metrical  system,  which  is  usually  adopted  by 
scientific  chemists,  grammes  and  cubic  centimetres  are  used  for  the 
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same  purposes — the  cubic  centimetre  being  the  volume  of  a  gramme 
of  distilled  water. 

As  the  cubic  centimetre  bears  the  same  relation  to  the  gramme 
that  the  grain  measure  does  to  the  grain,  the  one  system  may  be  sub- 
stituted for  the  other  (the  same  volumetric  solution  being  used)  with 
the  same  results.  For,  in  substituting  grains  and  grain  measures 
for  grammes  and  cubic  centimetres,  we  reduce  to  grains,  then 
multiply  by  10,  and  divide  by  15*432  grains  (=1  gramme,  or  1  cubic 
centimetre);  thus,  to  change  5  grammes  into  grains, 

10(5  grammes  X  15*432)     ^^ 

15:432 =^^  g^^i^s* 

So  also  in  substituting  cubic  centimetres  (15*432  grain  measures)^ 
for  decems  (10  grain  measures). 

And  the  reverse  process  for  substituting  grammes  and  cubic  centi- 
metres for  grains  and  grain  measures ;  thus, 
15*432(50  grains  ^10) 

^15^^ ^^  grammes. 

Therefore,  in  testing  with  these  standard  solutions  according  to 
the  metrical  system,  all  that  is  needed  is  to  remove  the  decimal 
point  one  place  to  the  left ;  thus,  50*0  grains  would  be  changed  into 
5*0  grammes,  and  1000  grain  measures  into  100  cubic  centimetres, 
and  vice  versa;  5*0  grammes  would  be  changed  to  50*0  grains,  and 
100  cubic  centimetres  into  1000  grain  measures. — See  Volumetric 
Solutions,  Bichromate  of  Potash,  and  others. 

The  following  apparatus  is  required  in  the  preparation  and  use  of 
these  solutions. 

For  British  weights  and  measures : — 

1.  A  flask,  flg.  1,  which,  when  filled  to  a  mark  on  the  neck,  con- 
tains exactly  10,000  grains  of  water  at  60°.  The  capacity  of  the 
flask  is  therefore  10,000  grain  measures. 

2.  A  graduated  cylindrical  jar,  fig.  2,  which,  when  filled  to  0, 
holds  10,000  grains  of  water,  and  is  divided  into  100  equal  parts. 

3.  A  burette,  fig.  3 — a  graduated  glass  tube,  which,  w^hen  filled  to 
0,  holds  1000  grains  of  water,  and  is  divided  into  100  equal  parts. 
Each  part,  therefore,  corresponds  to  10  grain  measures  or  a  decem. 

For  metrical  weights  and  measures : — 

1.  A  glass  flask,  fig.  1,  which,  when  filled  to  a  mark  on  the  neck, 
contains  1  litre,  or  1000  cubic  centimetres.^ 

2.  A  graduated  cylindrical  jar,  fig.  2,  which,  when  filled  to  0, 
coiiliuns  1  litre  (1000  cubic  centimetres),  and  is  divided  into  100 
equal  parts. 

3.  A  burette,  fig.  3 — a  graduated  glass  tube,  which,  when  filled 
to  0,  holds  100  cubic  centimetres,  and  is  divided  into  100  equal 
parts. 

Volumetric  solutions  should  be  shaken  before  they  are  used,  in 

*  A  cubic  centimetre  is  the  volume  of  a  gramme  of  water  at  4°  C ;  but  it  is 
customary  to  make  the  measurements  with  metrical  apparatus  at  60°  Fahr. 
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TESTS. 


order  that  they  may  be  throughout  of  uniform  strength.     They 


should  be  preserved  in  stoppered  bottles. 
he  made  at  60°  Fahr. 


All  measurements  should 
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Fig.  1. 


Fig.  2. 


Fig.  3. 


The  following  Articles  are  employed  in  Chemical  Testing, 


Volumetric  solution  of — 

16. 

Litmus,  Tincture,  and  Litmus 

1. 

Bichromate  of  Potash. 

Paper,  red  and  blue. 

2. 

Hyposulphite  of  Soda. 

17. 

Oxalic  Acid. 

3. 

Iodine. 

18. 

Oxalate  of  Ammonia. 

4. 

Nitrate  of  Silver. 

19. 

Plaster  of  Paris. 

5. 

Oxalic  Acid. 

20. 

Platinum  Black  and  Platinum 

6. 

Soda. 

Foil. 

21. 

Red  Prussiate  of  Potash. 

7. 

Absolute  Alcohol. 

22. 

Subacetate  of  Copper,  com- 

8. 

Benzol. 

mercial  (Verdigris). 

9. 

Boracic  Acid. 

23. 

Sulphate  of  Copper  (anhy- 

10. 

Chloride  of  Barium. 

drous). 

11. 

Copper  Foil. 

24. 

Sulphide  of  Iron. 

12. 

Fine  Gold. 

25. 

Sulphuretted  Hydrogen. 

13. 

Hyposulphite  of  Soda. 

26. 

Tin,  granulated. 

14. 

Indigo. 

27. 

Turmeric,    Tincture,    and 

15. 

Isinglass. 

Paper. 

TESTS — TEMPERATURE — WATER. 
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28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 


And  the  following  Test  Solutions: — 

Solution  of- 
Acetate  of  Copper. 
„  Potash. 

„  Soda. 

Albumin. 

Ammonio-nitrate  of  Silver. 
„       sulphate    Copper. 


„  „        Magnesia. 

Boracic  Acid. 
Bromine. 

Carbonate  of  Ammonia. 
Chloride  of  Ammonium. 

„  Barium. 

„  Calcium. 

„         Calcium    (satur- 
ated). 


42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 


Chloride  of  Gold. 

Tm. 
Gelatin. 

lodate  of  Potash. 
Iodide  of  Potassium. 
Oxalate  of  Ammonia. 
Perchloride  of  Platinum. 
Phosphate  of  Soda. 
Red  Prussiate  of  Potash. 
Sulphate  of  Indigo. 

„  Iron. 

„  Lime. 

Sulphide  of  Ammonium. 
Tartaric  Acid. 
Yellow  Prussiate  of  Potash. 


TEMPERATURE. 

Temperature  in  all  cases,  excepting  where  otherwise  stated,  is  to 
be  determined  hj  Fahrenheit's  thermometer,  and  the  degrees  men- 
tioned in  this  work  have  reference  to  this  scale  alone.  Specific 
gravities  are  to  be  taken  at  60°. 

WATER. 

Wherever  water  is  mentioned  in  the  following  pages,  "  distilled  " 
or  pure  water  is  intended. 

WATER  BATH  AND  STEAM  BATH. 

When  a  water  hath  is  directed  to  be  used,  it  is  to  be  understood 
that  this  term  refers  to  an  apparatus  by  means  of  which  water  or  its 
vapour,  at  a  temperature  not  exceeding  212°,  is  applied  to  the  outer 
surface  of  a  vessel  containing  the  substances  to  be  heated. 

In  the  steam  hath  the  vapour  of  water,  at  a  temperature  above 
212°,  but  not  exceeding  230°,  is  similarly  applied. 


PHAEMACEUTICAL  AND  CHEMICAL  OPEKATIONS. 


Natural  productions  are  for  the  most  part  unfit  for  immediate  use 
as  medicines,  and  they  have  therefore  to  undergo  a  variety  of  pre- 
paratory processes;  these  relate  to  the  selection,  preparation,  and 
preservation  of  drugs. 

The  Selection  of  Drugs. 
This  implies  a  knowledge  of  their  physical  properties,  such  as 
colour,  odour,  taste,  form,  consistence,  density,  fracture,  solubility, 
&c. ;  and  also  of  their  chemical  characters,  and  the  means  of  detect- 
ing impurities  and  adulterations.  In  the  selection  of  vegetable 
substances,  attention  must  be  given  to  the  influence  of  season, 
locality,  age,  cultivation,  &c. 

The  Preparation  of  Drugs. 

This  has  reference  to  a  great  variety  of  operations.  These  are  as 
follows : — 

1.  The  Keduction  of  Substances  to  Fragments  or  Powder. 
— These  are  expressed  by  the  terms  contusion  {contundo,  to  bruise, 
to  crush,  to  press),  and  pulverisation  (F.  pulveriser,  to  reduce  to 
powder ;  from  pulvis,  dust).  Contusion  is  employed  to  break  down 
the  cohesion  of  fibrous  roots,  such  as  rhubarb,  in  order  to  allow 
the  access  of  the  solvent  to  every  part.  Cutting  is  sometimes 
substituted  for  this  process.  Pulverisation  is  one  of  the  most 
important  of  Pharmaceutical  operations.  This  is  illustrated  by 
the  inertness  of  mercury  in  mass,  and  its  potent  action  in  a  state 
of  minute  subdivision.  It  may  be  effected  by  trituration  (tero,  to 
rub,  whence  trituro),  with  a  pestle  and  mortar,  or  by  precipitation 
{prcBceps,  whence  prcecipito,  to  cast  down).  These  two  modes  of 
obtaining  a  powder  are  well  illustrated  in  the  preparation  of  the  two 
varie1;ies  of  red  oxyde  of  mercury.  Levigation  {levis,  smooth,  and 
ago,  to  make),  is  the  process  by  which  powders  are  reduced  to  the 
finest  possible  condition ;  it  is  usually  effected  by  triturating  the 
substance  with  water,  or  in  any  fluid  in  which  the  solid  is  insoluble. 

Vegetable  substances  are  commonly  reduced  to  powder  by  grind- 
ing in  iron  mills,  or  crushing  by  stone  rollers.  Metals  are  reduced 
to  a  state  of  subdivision  hj  filing,  as  iron,  or  granulation  (F.  granuler, 
to  form  into  grains,  from  granum),  as  zinc  and  tin.     Granulation  of 
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these  metals  is  effected  by  pouring  the  fused  mass  in  a  thin  stream 
from  a  height,  into  a  large  body  of  cold  water. 

When  a  large  quantity  of  a  substance  is  partially  reduced  to 
powder,  two  means  are  adopted  for  separating  the  coarser  particles, 
if  it  be  a  vegetable  substance,  the  process  of  sifting  through  hair, 
wire,  or  gauze  sieves,  which  are  numbered  according  to  the  close- 
ness of  the  meshes,  is  resorted  to.  But  when  the  substance  is  a 
mineral  and  insoluble  in  water,  the  simple  process  of  elutriation 
{eluo  or  elutrio,  to  wash  out)  is  conveniently  adopted.  This  is 
exemplified  in  the  preparation  of  Creta  prseparata  and  the  non- 
officinal  Calamina  prseparata.  It  consists  in  stirring  the  powder 
with  water,  and  after  the  subsidence  of  the  larger  particles,  pouring 
off  the  milky  or  turbid  fluid  containing  the  finest,  and  then  allow- 
ing these  to  subside,  when  the  water  is  poured  off,  the  sediment 
drained,  and  lastly  dried. 

2.  The  Separation  of  Fluids  and  Solids. — This  may  be 
effected,  as  just  mentioned,  by  deposition  (depono,  to  put  down)  ot 
the  solid,  and  decantation  (decanto,  to  pour  off  gently)  of  the  fluid. 
The  latter  process  may  be  effected  by  simply  pouring  off  the 
fluid  if  the  deposit  be  heavy,  but  if  not  it  is  best  to  use  a 
syphon,  the  immersed  end  of  which  should  be  gradually  lowered 
as  the  liquid  flows  away,  for  if  it  be  brought  too  near  the  deposit 
the  suction  action  causes  a  rise  in 
the  latter.  To  prevent  this,  the  end 
of  the  syphon  should  be  closed,  and 
an  aperture  or  two  made  in  the  sides 
so  as  to  induce  a  lateral,  instead  of 
an  upward  current.  This  process  is 
illustrated  in  the  preparation  of  Bis- 
muthi  subnitras,  Ferri  carbonas  sac- 
charata,  &c.  But  the  commonest  pro- 
cess for  the  separation  of  solids  and 
fluids  is  the  filter  (Y.filtre,  a  strainer). 
Filtration  (figs.  4, 5),  unless  otherwise 
directed,  is  ejffected  by  means  of  white 
bibulous  paper,  sufficiently  strong  to 
support  the  weight  of  the  fluid,  and 
of  close  texture  so  as  to  prevent  the 
passage  of  fine  particles,  and  com-, 
posed  of  pure  cellulose.  When  the 
deposit  is  very  finely  divided  (as,  for  example,  precipitated  chloride 
of  silver),  the  filter  should  be  wetted  before  the  mixture  is  placed 
in  it,  in  order  to  decrease  the  size  of  the  pores.  Fig.  5  shows  the 
mode  of  washing  a  precipitate.  The  stream  of  water  should  be 
directed  around  the  margin  of  the  paper.  Calico  filters  are  often 
employed  when  the  object  is  the  washing  and  preservation  of  the 
deposit,  because  the  filtration  can  be  more  readily  eftected  than  with 
paper,  and  the  water  can  be  removed  by  wringing.  Powdered  glass 
(e.g.  for  Liquor  potassse),  sand,  and  powdered  charcoal   (e.g.,   for 


Fig.  4. 
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EVAPORATION. 


Fig  5. 


alkaloids)  are  occasionally  employed  as  filters,  the  former  two  sub- 
stances wlien  paper  or  calico  are  destroyed  by  the  filtrate,  and  the 

latter  for  the  purpose  of 
decolorising  the  filtrate. 
Evaporation,  and  occasion- 
ally desiccation  and  distil- 
lation, are  also  employed 
in  order  to  separate  fluids 
and  solids. 

3.  Evaporation  {evaporo, 
to  pass  off  in  vapour)  is  more 
commonly  employed  to  in- 
crease the  strength  of  certain 
liquids,  or  to  convert  them 
into  solids,  as  in  the  pre- 
paration of  liquid  or  solid 
vegetable  extracts,  and  in 
the  formation  of  crystals. 
Evaporation  may  be  effected 
spontaneously^  i.e.,  by  expo- 
sure in  a  dry  air  at  the 
natural  temperature,  or  at 
any  temperature  between 
this  and  the  boiling  point 
of  the  fluid.  In  the  preparation  of  vegetable  extracts,  the  ef&cacy  of 
which  frequently  depends  on  some  easily  decomposed  or  even  volatile 

principle,  it  is  necessary  to  avoid  a  high 
temperature,  and  to  effect  the  required 
evaporation  as  quickly  as  possible.  The 
Pharmacopseia  prescribes  a  water  bath, 
and  a  temperature  not  exceeding  140°, 
but  careful  manufacturers  employ  va- 
cuum pans  for  the  preparation  of  ex- 
tracts. The  rate  of  evaporation  is  greatly 
influenced  by  increase  or  diminution  of 
atmospheric  pressure,  by  the  quantity 
of  aqueous  vapour  in  the  air,  and  the 
extent  of  surface  exposed ;  and  the  con- 
ditions most  favourable  to  the  process 
are — 1,  the  exposure  of  a  large  surface ; 
2,  constant  stirring,  to  facilitate  the 
separation  of  vapour;  3,  a  free  current 
of  dry  air ;  4,  increase  of  temperature, 
or  diminution  of  atmospheric  pressure,  for  these  have  the  same 
effect.  But  since  the  boiling  point  is  reduced  by  removal  of  atmo- 
spheric pressure,  evaporation  in  vacuo  is  the  best  means  of  securing 
an  active  preparation.  Evaporation,  on  a  small  scale,  is  best  effected 
by  a  steam  bath  of  the  following  form  (fig.  7).  By  means  of  the 
little  reservoir  in  which   the   supply  tube   ends,  the  wafer  will 


Fig.  6. 
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Fig.  7. 


always  maintain  the  same  level,  no  matter  how  long  the  heat  be 
applied  or  how  rapid  the  ebullition,  provided,  of  course,  the  trickle 
of  water  be  continuous,  and  this 
is  easily  effected,  as  a  compara- 
tively small  quantity  is  required 
to  supply  the  place  of  that  lost 
by  evaporation.  When  a  higher 
degree  of  heat  is  required,  as  in 
the  preparation  of  the  hydragyri 
oxydum  rubrum,  the  naked  flame 
may  be  used  (fig.  6). 

4.  The  Expression  of  Veget- 
able Juices.— This  is  most  eco- 
nomically effected  by  means  of  a 
powerful  hydraulic  press,  which 
completely  removes  the  juice,  re- 
ducing the  vegetable  tissue  to  a 
dry  cake.  The  picked  leaves  or 
cleansed  roots  should  be  previ- 
ously crushed  between  rollers,  or 
by  the  more  tedious  process  prescribed  in  the  Pharmacopise,  viz., 
bruising  in  a  stone  mortar.  Under  a  pressure  of  100  tons,  leaves 
yield  according  to  their  succulency,  from  75  to  50  per  cent,  of  their 
weight  of  juice. 

5.  Clarification  or  Despumation  (despumo,  to  take  off  the  scum), 
may  be  effected  in  the  case  of  honey,  for  example,  by  heating  and 
skimming ;  or  if  this  be  insufficient,  by  the  addition  of  white  of  egg 
or  isinglass ;  the  former  carries  any  floating  particles  to  the  top, 
when  the  fluid  is  heated,  the  latter  forms  a  kind  of  descending 
strainer  which  carries  the  particles  to  the  bottom;  the  impurity 
being  separated  in  the  one  case  by  skimming,  and  in  the  other  by 
decantation. 

6.  Solution. — Solubility  is  a  most  important  property,  for  so  long 
as  a  substance  remains  insoluble,  it  is  usually  inert;  active  properties, 
however,  are  frequently  developed  by  reducing  the  substance  to  an 
impalpable  powder.  This  is  the  case  with  mercury,  platinum,  &c. 
Solution  is  effected  when  the  cohesion  of  the  particles  of  the  solid 
is  overcome  by  their  adhesion  for  water,  alcohol,  ether,  &c.,  and  it  is, 
of  course,  greatly  facilitated  by  conditions  which  destroy  the  force 
of  cohesion;  these  are  pulverisation,  agitation,  and  heat.  A  few 
substances — the  hydrates  and  carbonates  of  lime,  baryta,  magnesia — 
are  abnormal  with  regard  to  temperature,  being  more  soluble  in 
cold  water  than  in  hot.  Water  is  the  general  solvent  for  salts, 
albumin,  gelatin,  sugars,  gmns,  and  nitrogenised  organic  substances. 
Alcohol,  aether,  chloroform,  and  benzol,  for  a  few  haloid  salts,  the 
fatty  and  resinous  hydrocarbons,  essential  oils,  the  active  principles 
of  plants,  and  the  alkaloids  generally.  Oil  is  a  solvent  for  sulphur, 
phosphorus,  camphor,  and  the  essential  oils.  Glycerine  is  a  power- 
ful solvent  for  many  substances  which  are  only  moderately  or  not 
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at  all  soluble  in  water  and  alcohol.  A  solvent  has  no  chemical 
action  on  the  substance  dissolved,  but  solution  greatly  facilitates 
chemical  action  by  bringing  the  particles  of  different  substances 
into  the  most  perfect  contact.  This  is  exemplified  by  tartaric  acid 
and  carbonate  of  soda,  which  may  be  kept  simply  mixed  in  the 
form  of  fine  dry  powder  for  an  indefinite  length  of  time ;  but  the 
moment  it  is  thrown  into  water  it  dissolves,  the  particles  are  brought 
into  closer  contact  than  they  were  before,  and  chemical  union 
occurs.  When  a  solvent  has  dissolved  as  much  as  it  is  able  to  do 
at  a  given  temperature,  the  solution  is  saturated  for  that  tempera- 
ture, and  for  all  degrees  below  it;  but  if  a  rise  of  temperature 
should  occur,  the  solution  is  no  longer  saturated,  but  will  take  up 
more  of  the  soluble  body.  Solutions  are  effected  by  (a)  Ehidlition 
{ebullio,  to  bubble  up),  the  bubbles  being  composed  of  masses  of 
vapour,  which,  the  pressure  of  the  air  being  equal,  is  formed  always 
at  the  same  temperature  for  the  same  fluid,  and  thus  the  boiling 
point  is  one  of  the  distinctive  characters  of  a  given  hquid.  JEther 
boils  at  94°*8,  alcohol  at  173°*1,  water  at  212°,  oil  of  turpentine  at 
316°,  mercury*  at  662°;  a  saturated  solution  of  chloride  of  calcium 
at  355°;  a  saturated  solution  of  chloride  of  sodium  at  229°*5. 
Decoctions  (decoquo,  to  boil)  are  confined  to  vegetable  preparations, 
which  are  boiled  in  water  until  they  are  exhausted  of  their  active 
principles.  They  should  be  strained  hot,  as  some  portion  of  the 
active  principle  may  be  deposited  on  cooling.  When  the  plant 
owes  its  virtue  to  a  volatile  substance,  this  must  be  extracted  by 
one  or  other  of  the  following  processes,  because  the  active  principle 
would  be  dissipated  by  boiling  : — (h.)  Infusion  (in/undo,  to  pour 
upon),  a  solution  formed  by  pouring  water,  either  hot  or  cold,  upon 
a  vegetable  substance,  and  allowing  them  to  remain  in  contact  for 
a  time.  Hot  water  has  the  advantage  of  dissolving  active  principles 
more  readily  and  completely  than  cold,  but  cold  water  is  occasion- 
ally employed  (e.g.,  infusum  calumbse)  in  order  to  avoid  the  solu- 
tion of  starch,  which  renders  the  infusion  liable  to  speedy  decom- 
position. In  the  case  of  Chiretta  and  Cusparia,  bitter  aromatic 
substances,  water  at  120°  is  prescribed.  The  bitter  aromatic  prin- 
ciples of  these  plants  are  generally  diffused,  and  are  soluble  in  warm 
water;  Buchu,  on  the  other  hand,  though  its  active  principle  is 
volatile,  requires  boiling  water  both  to  soften  the  tissues  in  which 
it  is  stored,  and  to  dissolve  it.  It  contains,  moreover,  an  excess  of 
volatile  oil,  so  that  the  loss  of  a  portion  by  the  use  of  heat  is  of  no 
importance,  (c.)  Maceration  {macero,  to  soak)  is  a  solution  formed 
slowly  (during  some  hours  or  days)  at  the  ordinary  temperature  of 
the  air,  i.e,  from  60°  to  80°.  The  term  is  usually  applied  to  the 
formation  of  spirituous,  acetous,  or  setherial  solutions  of  vegetable 
substances  called  tinctures,  wines,  and  vinegars.  Agitation  should 
be  em23loyed  occasionally  during  the  maceration,  (d)  Percolation, 
or  the  slow  filtration  of  fresh  portions  of  the  solvent  through  the 
vegetable  matter,  is  necessary  for  the  purpose  of  exhausting  it  of  its 
soluble    matters.     Fig.   8    represents    a   good  form   of  percolator 
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(that  of  the  York  Glass  Company).  The  lower  aperture  of  the 
upper  chamber  should  be  closed  with  a  piece  of  wash-leather  or 
flannel,  and  upon  this  a  layer,  ^  to  1 
inch  thick,  of  washed  silver  sand.  The 
ingredients  to  be  exhausted,  previously 
subdivided  or  powdered,  are  then  close- 
ly packed  in  this  vessel,  and  a  small  disc 
of  glass  placed  on  the  top  of  the  mass, 
if  it  be  in  a  fine  state  of  subdivision. 
By  means  of  a  glass  rod  the  spirit  can 
be  directed  upon  this  without  causing 
any  disturbance  of  the  mass  below,  and 
it  flows  off  equally  in  all  directions. 
The  stopper  and  neck  E  of  the  upper 
vessel  are  each  grooved  a  little  more 
than  half  way,  so  as  to  form  when  in 
line  a  complete  groove  by  means  of 
which  air  may  pass ;  the  inserted  por- 
tion of  the  upper  vessel  and  the  neck 
E  of  the  lower  have  the  same  arrange- 
ment. By  closing  both  grooves  per- 
colation is  at  once  converted  into  ma- 
ceration, and  vice  versa,  (e.)  Digestion 
{digero,  to  dissolve)  is  a  prolonged  in- 
fusion or  maceration  usually  effected  at 
a  moderate  temperature  of  about  100°. 

7.  Distillation  (destillo,  to  trickle 
down).  By  this  process  volatile  li- 
quids are  separated  from  solids  or  liquids,  which  are  either  fixed 
or  less  volatile  than  themselves.  It  consists  of  two  processes — 
ebullition,  by  which  the  fluid  is  volatilised,  and  condensation,  by 
which  it  is  again  reduced  to  the  liquid  form.  For  the  distillation  of 
water,  aromatic  waters,  and  alcohol,  the  retort  or  still  may  be  of  iron, 
copper,  tin,  earthenware,  or  glass,  but  the  worm  or  condenser  should 
be  of  tin  or  glass ;  leaden  pipes  must  be  scrupulously  avoided  (see 
action  of  water  on  lead).  Glass  retorts  of  hard  German  glass  are 
used  for  the  distillation  of  the  volatile  acids,  chloroform,  &c. ;  and 
the  best  form  of  condenser  is  that  which  bears  the  name  of  Liebig, 
fig.  9.  A  stream  of  cold  water  is  admitted  below,  and  becoming  heated 
in  its  upward  progress,  flows  out  above. 

The  condensation  of  gases,  such  as  Carbonic  acid.  Chlorine,  Am- 
monia, and  Hydrochloric  acid,  is  effected  by  conducting  them  into 
water,  in  which  they  become  dissolved. 

8.  Sublimation  (suhlimo,  to  raise)  or  dry  distillation,  is  employed 
to  separate  volatile  from  non- volatile  solids.  It  is  employed  in  the 
]-)reparation  of  Iodine,  Sulphur,  Chloride  of  Ammonium,  Calomel, 
Corrosive  sublimate,  Camphor,  &c. 

Complete  Volatilisation  is  a  test  of  the  purity  of  salts  of  mercury, 
and  of  the  oxydes  and  sulphides  of  arsenic  and  antimony ;  and  the 


Fig.  8. 
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form  in  which  the  vapour  is  deposited  is  a  means  of  distinguishing 
the  sesquioxyde  of  arsenic  from  that  of  antimony.  Volatilisation 
and  reduction  are  readily  effected  by  the  blow-pipe  flame.  In 
order  to  effect  the  latter  process  as  in  the  case  of  salts  of  Silver, 


Fig.  10. 


Fig.  9. 

Lead,  Bismuth,   the  metallic  salt  is  brought  in.  contact  with  the 
point  R  of  the  inner  blue  flame.     In  fig.  10,  A  indicates  the  hollow 

part  of  the  flame  occupied 
by  air;  R,  the  reducing 
point;  and  0,the  oxydising 
point. 

9.  Fusion  {/undo,  to 
cause  to  flow)  is  a  process 
required  to  deprive  caustic 
alkalies  and  some  salts  of 
water,  and  to  allow  of  their 
being  cast  into  moulds.  It 
is  also  employed  for  the  purposes  of  decomposition,  as  in  the  pre- 
paration of  the  Prussiate,  and  Permanganate  of  potash,  &c.  Fusion 
is  also  a  means  of  purifying  certain  metals,  e.g.  Bismuth.  Fig.  11 
represents  a  simple  and  efficient  gas  furnace,  by  means  of  which 
the  operation  can  be  readily  performed  and  inspected.  The  three 
handles  indicate  the  component  parts  of  the  furnace  which  may  be 
easily  detached,  and  united  during  an  operation.  The  mixture  of 
gas  and  air  is  regulated,  and  the  combustion  effected  by  means 
of  a  compound  Bunsen's  burner. 

Fusion  is  commonly  effected  in  Hessian  crucibles,  but  these  cannot 
be  used  when  oxyde  of  lead  is  present,  because  it  forms  an  easily 
fusible  glass  when  heated  with  silica — the  chief  constituent  of 
earthen  crucibles.  Alkalies  also  attack  silicious  and  platinum 
crucibles ;  iron  or  silver  crucibles  must,  therefore,  be  used  for  the 
fusion  of  these  substances. 

10.  Precipitation  is  the  process  by  which  the  metallic  oxydes  and 
the  alkaloids  are  separated  in  the  amorphous  state  from  the  solution 
of  their  salts.  This  is  effected  by  the  addition  of  some  alkali.  In 
the  case  of  the  metallic  salts  it  is  necessarv,  in  order  to  secure  uniform 
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results,  to  keep  the  alkali  always  in  excess,  and  this  is  done  by  adding 
the  former  to  the  latter. 

In  testing  the  characters  and  in  ascertaining  the  purity  of  drugs, 
the  occurrence  of  a  precipitate,  and  its  nature  and  behaviour  with  the 
precipitant  or  some  other  reagent,  is  the  usual  means  of  determining 
these  questions.  The  preci- 
])itate  rarely  has  a  crystalline 
form,  but  this  is  the  case  with 
triple  phosphate,  oxalate  of 
lime,  and  acid  tartrate  of 
potash. 

11.  Desiccation  (desicco,  to 
dry).  Some  salts  and  preci- 
pitates (e.g.  Valerianate  of 
zinc)  must  be  dried  at  the 
ordinary  temperature  of  the 
air.  The  greater  number  are 
not  decomposed  at  212°;  and 
as  it  is  desirable  to  dry  cer- 
tain of  them  as  rapidly,  and 
with  as  little  exposure  to  the 
air  as  possible,  a  steam  closet, 
fig.  12  (c  is  a  little  reservoir 
by  means  of  which,  as  in  fig. 
7,  p.  19,  water  is  supplied  to 
take  the  place  of  that  lost  by 
evaporation  at  /,  and  the  fluid 
is  maintained  at  the  same 
level  by  the  supply  and  waste 
pipes)  should  be  used  for  this 
purpose.  Deliquescent  crys- 
tals may  be  formed,  or  dried 
over  a  dish  of  sulphuric  acid, 
and  enclosed  under  a  glass 
shade,  the  edge  of  which  is 
ground,  and  retained  in  air- 
tight contact  with  a  plate  of 
glass  upon  which  it  rests,  by 
means  of  a  little  lard.    Liquids 


Fig.  11. 


are  deprived  of  moisture  by  the  following  hygroscopic  substances : 
freshly  burnt  lime,  dry  carbonate  of  potash  (see  Alcohol),  fused 
chloride  of  calcium  (see  ^ther),  and  sulphuric  acid.  Gases  are 
dried  by  allowing  them  to  pass  through  a  tube  (fig.  13),  containing 
fragments  of  fused  chloride  of  calcium  (a),  or  of  pumice  stone 
moistened  with  sulphuric  acid  (h). 

12.  Specific  Gravity  or  Density. — By  this  is  meant  the  weight  of 
any  substance  as  compared  with  the  weight,  of  an  equal  bulk  of  a  standard 
body.  Equal  bulks  of  different  bodies  differ  much  in  weight,  as,  for 
instance,  lead  and  cork,  in  consequence  of  the  former  containing  more 
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matter  in  the  same  space  ttian  tlie  latter ;  or,  in  other  words,  lead 
has  a  greater  density  than  cork.  Bodies  are,  therefore,  weighed  under 
two  points  of  view:  first,  with  respect  to  their  absolute  weights,  and 
secondly,  with  reference  to  that  which  is  peculiar  to  each  species,  and 
is  hence  called  Specific  gravity.    As  the  quantity  of  matter  within  the 


Fig.  12. 


Fig.  13. 


same  space  differs  very  much  according  as  it  is  more  or  less  expanded 
Ly  heat,  so  the  Sp.  gr.  of  bodies  is  always  referred  to  one  temperature, 
that  is  60°.  The  quantity  of  a  medicinal  substance,  as  of  an  acid,  an 
alkali,  or  a  spirit,  may,  moreover,  vary  very  much  in  the  same  bulk 
according  as  it  is  more  or  less  diluted  with  water.  And  as  this  fluid 
mil  be  either  Ughter  or  heavier  than  water,  its  solution  will  thus  be 
heavier  or  lighter,  exactly  according  to  the  degree  of  dilution.  The 
strength,  therefore,  which  is  the  same  thing  as  the  Sp.  gr.,  requires  to 
be  ascertained,  both  for  Pharmaceutical  and  for  Medicinal  purposes. 
Water  is,  for  convenience,  taken  as  the  standard  to  which  the  com- 
parative weights  of  other  bodies  are  referred ;  but  its  Sp.  gr.,  though 
usually  reckoned  as  1,  is  by  some  taken  at  1000,  to  avoid  fractional 
parts. 

The  Sp.  gr.  of  a  liquid  may  easily  be  ascertained  by  weighing  it 
in  a  bottle  which  holds  exactly  1000  grains  of  water  at  60°  (fig.  14). 
Solids  are  weighed  first  in  air,  and  then,  when  suspended  by  a  hair, 
in  water  (fig.  15).  In  this  case,  they  displace  a  quantity  of  water 
equal  to  their  own  bulk,  and  weigh  less  than  in  air,  because  they 
are  supported  by  the  surrounding  water  with  a  force  equal  to  the 
weight  of  water  which  has  been  displaced.  So  that  the  loss  in  the 
weight  will  denote  the  weight  of  an  equal  bulk  of  water.  This 
then  is  the  rule :  find  the  difference  between  the  weight  of  the  body 
in  air,  and  when  weighed  in  water ;  take  this  difference  to  divide 
the  weight  of  the  body  in  air,  and  the  quotient  will  be  the  specific 
gravity.  The  Sp.  gr.  of  aeriform  bodies  is  ascertained  by  weighing 
certain  measured  quantities  when  passed  into  a  vessel  exhausted  of 
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air,  and  of  wMcL.  the  weight  has  been  previously  ascertained.  The 
different  gases  vary  much  in  their  Sp.  gr.,  but  they  are  all  referred 
to  Atmospheric  air  as  a  standard.  By  careful  experiment,  it  has 
been  found  that  100  cubic  inches  of  air  weigh  31-0177  grains  at  60° 
of  temperature  and  30  inches  of  barometrical  pressure. 


Fiff.  14. 


Fiff.  15. 


Daniell  has  given  the  following  table  of  the  Sp.  gr.  of  the  lightest 
gas,  of  air,  of  steam,  and  of  water : — 


Cubic  inches. 

Weights,  Grains. 

Sp.  gr.  Air  1. 

Sp.  gr.  Water  1. 

Hydrogen  100 
Air  .     .     100 
Steam  .     100 
Water  .     100 

2-136 

31-000 

19-220 

25250-000 

0-0694 

1-0000 

0-6240 

814-0000 

0-0000846 
0-0012277 
0-0007611 
1-0000000 

13.  Crystallisation. — When  bodies  in  passing  from  the  liquid  or 
gaseous  state  assume  regular  geometrical  forms,  the  process  is  called 
crystallisation,  and  the  solid  bodies,  crystals.  This  may  be  effected 
by  gradually  cooling  down  any  melted  mass,  as  sulphur,  the  metals ; 
or  a  vapour,  as  sal  ammoniac  or  corrosive  sublimate ;  or  by  slowly 
evaporating  the  liquid  in  which  a  solid  is  dissolved.  This  latter 
process  then,  depending  on  evaporation,  requires  to  be  performed 
in  broad  and  shallow  vessels.  It  is  favoured  by  the  presence 
of  foreign  bodies,  &c.,  and  by  agitation ;  but  the  crystals  then  pro- 
duced are  small,  as  also  when  the  process  is  quickly  performed. 

The  majority  of  crystals,  when  deposited  from  their  watery  solu- 
tions, carry  with  them  a  certain  portion  of  water,  which  they  render 
solid,  but  much  of  which  they  also  part  with  by  the  mere  applica- 
tion of  heat  or  by  exposure  to  the  air.     This  is  called  water  of  crys- 
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tallisation,  and  it  exists  in  crystals  in  its  equivalent  proportion,  or 
some  multiple  of  it.  A  salt  or  Lody  combined  with  water  is  called  a 
hydrate,  one  without  any,  anhydrous.  Salts  which  contain  much 
water  of  crystallisation,  when  heated,  undergo  aqueous  fusion,  and, 
the  water  being  dissipated,  they  are  left  as  dry  salts:  e.g.  burnt 
alum.  Some,  when  exposed  to  the  air,  lose  this  water,  and  are  said 
to  effloresce;  others  absorb  water,  and  are  said  to  deliquesce;  while 
those  which  undergo  no  change  in  the  air  are  called  'permanent. 

Crystals  are  classified  according  to  their  forms,  and  as  these 
are  limited,  it  happens  that  several  substances  crystallise  in  the 
same  form.  They  are  then  said  to  be  isomorphous ;  thus  the  sul- 
phates of  magnesia  and  zinc  are  isomorphous.  The  forms  of  crystals 
have  been  distinguished  into  those  which  are  Primary,  and  others 
which,  from  being  considered  as  modifications  of  them,  are  called 
Secondary.  That  the  external  forms  are  connected  with  a  certain 
regularity  of  internal  structure,  is  evident  from  the  well-known  facts 
of  the  cleavage  of  crystals,  also  their  retraction  of  light  and  different 
degrees  of  expansion  by  heat.  Crystallography  is  founded  upon  the 
regular  and  exactly  similar  distribution  of  two,  three,  four,  or  any 
number  of  parts  in  symmetrical  order ;  and  on  the  law  that  if  one  of 
the  primary  planes  or  axes  of  a  crystal  be  modified  in  any  manner, 
all  the  symmetrical  planes  and  axes  must  be  modified  in  the  same 
manner. 


Fig.  16.-^Cubic  or  Regular  System. 

The  introduction  of  a  systematic  arrangement  of  crystalline  forms, 
according  to  their  degrees  of  symmetry,  is  due  to  the  labours  of 
Weiss  and  Mohs,  and  its  principles  are  explained  in  DanielFs  Intro- 
duction to  Chemical  Philosophy. 

1.  The  Cubic  or  Regular  System. — This  is  characterised  by  three 
axes,  all  equal,  and  at  right  angles  to  each  other.  The  principal 
forms  are  the  cube  (a),  of  which  the  chlorides,  bromides,  and  iodides 
of  the  alkaline  metals,  fluorides  of  calcium,  and  iron  pyrites,  are  ex- 
amples; the  regular  octahedron  (b),  illustrated  by  alum,  arsenious 
acid,  magnetic  iron  ore,  diamond ;  the  tetrahedron  (c),  an  occasional 
form  of  copper  and  arsenious  acid ;  and  the  rhombic  dodecahedron  (d), 
of  which  garnet  is  an  example. 

2.  The  Right  Square  Prismatic  System,  characterised  by  three  axes, 
all  at  right  angles  to  each  other,  but  only  two  of  them  equal,  the 
third  being  longer  or  shorter  (fig.  17).     The  principal  forms  are  two 
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prisms  with  a  square  base  {e.g.  oxyde  of  tin  and  cyanide  of  mercury), 
and  two  octohedra,  direct  when  the  axes  end  in  the  angles,  and  in- 
verse when  they  end  in  the  edges.  When  the  third  axis  is  shorter 
than  the  other  two,  a  square  plate  {e.g.  ferrocyanide  of  potassium) 
results. 


^. 


Fig.  17. — Right  Square  Prismatic  System. 

3.  Ehomhohedral  System. — Four  ax^s,  three  of  equal  length,  in  the 
same  plane,  and  placed  at  angles  of  60°  to  each  other,  and  the  re- 
maining axis  a,  a,  longer  or  shorter  and  perpendicular  to  the  others 
(fig.  18).    The  principal  forms  are  the  rhomhohedron  (Iceland  or  calx 


<: 
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Fig,  18. — Rhombohedral  System. 

spar),  the  hipijramidal  dodecahedron,  direct  and  inverse  (beryl),  and 
the  six-sided  prism  (quartz,  nitrate  of  soda,  ice)  or  six-sided  plate 
(plumbago — a  form  of  carbon). 

4.  The  Right  Rectcmgular  Prismatic  System. — Three  axes  all  at 
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Fig.  19. — Right  Rectangular  Prismatic  System. 

right  angles,  but  all  unequal,  and  usually  having  no  proportion  to 
each  other  (fig.  19).    The  principal  forms  are  the  right  rhombic  (based) 
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prism  (nitrate  of  potash,  sulphate  of  baryta),  and  the  right  rhomhic 
octohedron  (sulphur  crystallised  from  bisulphide  of  carbon,  topaz, 
aragonite — a  form  of  carbonate  of  lime). 

5.  The  Oblique  Prismatic  System. — Three  axes,  all  of  which  may 
be  unequal,  two  cross  each  other  obliquely,  the  third  a,  a,  is  per- 
perdicular  to  both  (fig.  20).     The  chief  forms  are  the  oblique  rhombic 


Fig.  20. — Oblique  Prismatic  System. 

prism  (sulphate,  phosphate,  and  bicarbonate  of  soda,  sulphate  of 
iron,  sulphur  crystallised  by  fusion  and  slow  cooling),  and  the  oblique 
rhombic  octohedron, 

6.  The  Doubly  Oblique  Prismatic  System, — Three  axes  all  unequal, 
and  all  placed  obliquely  to  one  another.  The  principal  forms  are 
the  doubly  oblique  prism  (sulphate  of  copper  and  nitrate  of  bismuth), 
and  the  doubly  oblique  octohedron. 

Some  substances  crystallise  in  forms  which  belong  to  two  or  even 
three  different  systems,  and  these  are  called  dimorphous  and  trimor- 
phous  bodies  respectively.  Carbon,  sulphur,  carbonate  of  lime,  and 
red  iodide  of  mercury  are  dimorphous  substances ;  sulphate  of  zinc 
is  trimorphous. 

The  Preservation  of  Drugs. 

Much  care  is  required  in  the  preservation  of  drugs,  and  whenever 
it  can  be  so  arranged,  the  place  where  they  are  kept  for  immediate 
use  should  have  a  north  aspect,  in  order  to  exclude  the  direct  rays  of 
the  sun,  which  have  a  powerful  decomposing  influence  upon  many 
medicines ;  and  this  is  greatly  increased  by  the  presence  of  impurity, 
or  by  admixture  with  other  subst,ances.  Thus  nitrate  of  silver  or  its 
solution,  when  absolutely  pure,  will  bear  prolonged  exposure  to  sun- 
light without  discoloration,  but  the  presence  of  a  mere  trace  of  organic 
impurity  deterndnes  its  partial  decomposition.  This  simple  fact 
has  direct  bearing  on  the  preservation  of  such  mixtures  as  calomel 
and  rhubarb;  and,  as  a  rule,  these  should  be  freshly  prepared. 
Drugs  of  all  kinds  should  be  stored  in  a  dark,  cool,  and  dry  cham- 
ber, where  the  temperature  varies  as  little  as  possible.  The  sub- 
stances on  which  light  has  a  rapid  decomposing  influence  are  the 
precipitated  black  and  red  oxydes  of  mercury,  green  iodide  of  mer- 
cury, oxyde  of  silver,  salts  of  silver,  generally,  and  hydrocyanic  acid. 
These,  therefore,  should  be  kept  in  bottles  composed  of  dark  violet- 
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coloured  glass,  in  order  to  exclude  the  chemical  rays  of  the  spectrum, 
and  put  away  in  a  dark  closet. 

The  exclusion  of  air  is,  generally  speaking,  of  even  more  import- 
ance than  that  of  light,  for  it  implies  the  exclusion  of  oxygen,  car- 
bonic acid,  and  water.  Thus  hydrocyanic  acid  and  aether  rapidly 
decomposes  on  exposure  to  the  air  from  absorption  of  oxygen.  The 
caustic  alkalies,  lime  and  magnesia,  are  converted  into  carbonates  or 
oxycarbonates  from  absorption  of  carbonic  anhydride  ;  the  caustic 
alkalies,  the  chlorides  of  sodium,  potassium,  calcium,  zinc,  carbonate 
of  potash,  suljDhuric  acid,  glycerine,  and  alcohol,  greedily  absorb 
water,  even  from  a  moderately  dry  air.  Substances,  on  the  other 
hand,  require  to  be  secured  in  air-tight  vessels,  in  order  to  prevent 
the  evaporation  of  volatile  matters,  and  the  deterioration  caused  by 
frequent  atmospheric  changes.  Very  volatile  liquids,  such  as  aether, 
chloroform,  benzol,  hydrosulphate  of  ammonia,  are  scarcely  to  be 
retained  by  the  most  accurately  fitting  stoppers,  and  the  bottles  con- 
taining them  should,  therefore,  be  provided  with  caps,  which  not 
only  aiford  a  further  security  against  evaporation,  but  if  properly 
fitted,  prevent  jumping  of  the  stopper,  which  is  apt  to  occur  with 
increase  of  temperature.  Volumetric  solutions,  for  an  obvious 
reason,  should  be  preserved  in  such  bottles.  Even  certain  salts 
become  altered  in  strength  by  loss  of  water  of  crystallisation  from 
exposure  to  the  air ;  this  is  the  case  with  most  of  the  salts  of  soda, 
notably  the  sulphate  and  phosphate,  sulphate  of  zinc,  and  acetate  of 
lead,  which  effloresce  in  moderately  dry  air. 

All  vegetable  substances  suffer  from  exposure  to  a  moist  air,  they 
should  therefore  ahvays  be  preserved,  after  careful  drying,  in  well- 
covered  tin  vessels.  The  more  perishable,  such  as  the  leaves  of 
henbane,  hemlock,  digitalis,  and  the  flowers  of  the  rose  and  chamo- 
mile, require  the  greatest  care  both  in  collecting,  drying,  and  keep- 
ing; they  should  be  preserved  in  a  dry,  but  not  a  warm  place,  and 
be  renewed  annually. 

Prescribing  and  Dispensing. 

A  few  words  on  these  topics  and  on  the  relative  duties  of  the 
prescriber  and  dispenser  will  form  an  appropriate  conclusion  to  this 
section. 

Prescribing. — Experience  dictates  and  science  requires  attention  to 
the  following  rules  : — 1.  The  prescril^er  should  refuse  conversation 
with  his  patient  when  he  is  writing  the  prescription,  and  he  should 
read  it  carefully  through  before  giving  it  to  the  patient.  2.  He 
should  affix  his  initials  and  full  address,  and  the  date  to  every  pre- 
scription ;  for  the  latter  is  useful  for  reference  to  all  the  parties  con- 
cerned, and  the  former  is  necessary  to  allow  the  dispenser  to  com- 
municate with  the  prescriber,  in  case  of  obscurity  or  obvious  error 
in  the  prescription.  3.  The  directions  should  be  written  in  English, 
the  rest  of  the  prescription  in  unabbreviated  Latin.  The  utility  of 
the  present  Pharmacopoeia  is  marred  by  the  use  of  the  English 
language,  instead  of  the  more  widely-known  Latin.     A  free  and 
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increasing  intercourse  with  tlie  Continent  renders  the  use  of  Latin 
in  prescribing  necessary,  and  for  the  same  reason  some  knowledge 
of  the  German  and  French  Pharmacopoeias  is  very  desirable.     Both 
at  home  and  abroad  it  is  an  element  of  safety  that  the  patient  should 
be  able  to  read  the  directions  contained  in  his  prescriptions.     4. 
When  an  unusually  large  dose  is  required,  the  anxiety  of  the  dis- 
penser should  be  relieved  by  an  accompanying  explanation  such  as 
the  following : — ^  Morphise  acetatis,  grana  x.  (10  grs.),  or  Morphise 
acetatis,  gr.  x.  (!)     5.  It  is  the  duty  of  the  prescriber  to  diminish 
the  risk  of  danger  in  dispensing.     The  Pharmacopoeia  has  very 
wisely  ordered  moderately  dilute  solutions  of  the  most  poisonous 
drugs.     Thus  there  are  solutions  of  strychnia,  atropia,  morphia,  of 
arseidc  and  corrosive  sublimate,  and  in  all  but  exceptional  cases 
these  should  be  invariably  prescribed;  and  when  the  exceptional 
case  presents  itself,  the  prescriber  should  show  his  sense  of  respon- 
sibility by  using  the  greatest  care  in  writing  his  prescription,  by 
which  he  may  hope  to  arouse  attention,  if,  as  happens  to  all,  a  mo- 
mentary forgetfulness  should  affect  the  dispenser  when  the  prescrip- 
tion comes  before  him.     6.  Follow  simplicity,  remembering  that  any 
considerable  departure  from  it  betrays  an  ignorance  of  the  action 
and  use  of  drugs.     If  a  given  medicine  be  always  given  in  combina- 
tion with  others,  it  is  impossible  to  obtain  this  knowledge,  and  the 
lack  of  it  must  constantly  lead  the  prescriber  astray,  and  in  the  end 
destroy  his   confidence   in  the  beneficial  influences   of   medicine. 
What  is  here  meant  is  not  the  combination  of  two  or  more  drugs 
which  possess  a  similar  or  somewhat  similar  action,  such  for  example 
as  opium  and  chloral  hydrate,  opium  and  hemlock,  but  that  little 
good  can  be  expected,  either  in  the  form  of  relief  to  the  patient  or 
of  information  to  the  prescriber,  from  a  jumble  of  medicines,  when 
not  one  of  them  is  present  in  sufficient  quantity  to  induce  its  indi- 
vidual effects.     7.  In  prescribing  disagreeable  medicines,  diligent 
attention   should  be  given  to  the  means  of  making  them,  if  not 
pleasant,  at  least  sufficiently  palatable  to  allow  of  their  being  taken 
without  inducing  disgust  or  nausea.     The  Pharmacopoeia  has  pro- 
vided abundant  means  for  this  purpose,  but  the  ingenuity  of  the 
prescriber  will  often  be  greatly  taxed  to  effect  it.    Still  much  may  be 
done ;  Liquorice,  we  know,  completely  deprives  aloes  of  its  bitter 
taste  without  injuring  its  purgative  power.     Salt  and  pepper  are 
often  advantageous  combined  with  oil  to  render  them  palatable. 
Sugar  and  the  process  of  emulsifi cation  will  remove  both  the  taste  and 
the  objectionable  appearance  of  an  oil.     Castor  oil  being 'soluble  in 
alcohol,  may  be  given  with  a  little  neat  brandy,  the  ardent  taste  and 
aromatic  flavour  of  which  obscures  to  a  great  extent  the  greasy  taste 
of  the  oil.     Saline   preparations,  such  as  Epsom  salts,  acetate  of 
ammonia,  &c.,  become  tolerable  in  proportion  as  they  are  diluted 
with  water.     Strong  flavours  may  often  be  tempered  and  diverted 
by  the  addition  of  a  similar  but  more  agreeable  flavour;  while  they 
are  usually  made  more  disagreeable,  by  the  futile  attempt  to  cover 
them  by  some  equally  strong  but  more  familiar  aroma.     Nor  must 
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we  forget  that  delicate  persons  have  often  very  opposite  feelings 
with  regard  to  cinnamon,  peppermint,  chloroform,  and  the  like. 

Dispensing. — Our  remarks  on  this  subject  must  be  very  few,  and 
chiefly  with  reference  to  care  and  attention : — 

1.  Every  medical  man  should  be  practically  familiar  with  dispens- 
ing, for  without  this  knowledge  it  is  impossible  that  he  can  prescribe 
properly. 

2.  In  accordance  with  a  wise  practice  now  very  generally  adopted, 
all  poisonous  drugs  should  be  kept  in  grooved  bottles,  so  that  if  the 
eye  be  inattentive,  the  hand  may  know  that  it  holds  a  poison. 

3.  The  poisonous  alkaloids,  prussic  acid,  corrosive  sublimate,  the 
cyanides  of  potassium  and  mercury,  and  the  joreparations  of  arsenic, 
should  be  kept  in  a  locked  closet,  and  it  should  never  be  unlocked 
for  the  purpose  of  dispensing  except  in  the  presence  of  another  com- 
petent witness.  When  excessive  caution  is  required,  the  dispenser 
should  never  trust  to  his  own  attention ;  he  should  be  checked  in 
every  stage  of  the  process  by  the  observation  of  a  second  person.  This 
precaution  especially  applies  to  the  preparation  of  the  solutions  of  the 
alkaloids,  arsenic,  and  perchlorides  of  mercury  prescribed  in  the 
Pharmacopaeia. 

4.  When  an  excessively  poisonous  drug,  such  as  strychnia,  is  ordered 
in  the  form  of  pill,  it  should,  when  soluble,  be  reduced  to  the  fluid 
condition,  in  order  that  it  may  be  uniformly  diffused  through  the 
mass. 

5.  If  there  be  any  doubt  as  to  the  meaning  of  the  prescriber, — if 
the  dose  be  excessive,  and  not  clearly  indicated  as  such, — or  if  there  be 
an  actual  error  in  the  prescription,  the  dispenser  should  at  once  com- 
municate with  the  prescriber,  and  clear  up  all  ambiguity  before  he 
delivers  the  medicine  to  the  patient. 

Mutual  Eelations  of  the  Prescriber  and  Dispenser. 

Whenever  it  is  practicable,  the  prescriber  should  be  his  own  dis- 
penser. The  relation  between  a  medical  man  and  his  patient  is 
naturally  of  the  most  confidential  kind,  and  it  is  sometimes  with  re- 
luctance that  the  former  directs  and  the  latter  accepts  the  interven- 
tion of  a  third  person  in  the  capacity  of  a  dispenser,  for  both  are 
aware  that  inferences  as  to  the  nature  of  the  complaint  may  be 
formed  from  the  prescription ;  nor  is  the  matter  mended  by  a  know- 
ledge that  the  inference  may  be  incorrect. 

But  the  medical  man  has  other  inducements  to  dispense  his  own 
prescriptions, — he  has  a  personal  interest  in  them,  and  that  sense 
of  security  which  a  man  of  sound  sense  has  in  his  own  work :  and  in 
sending  his  prescriptions  to  another,  he  feels  the  force  of  the  old 
aphorism,  "  There^s  many  a  slip  between  the  cup  and  the  lip,'^  and 
believes  that  the  .chances  of  a  slip  are  diminished  when  the  medicine 
is  sent  out  under  his  own  supervision.  If  the  medicine  be  obtained 
from  an  unknown  source,  and  the  action  repeatedly  fails,  he  must 
infer  either  that  the  condition  of  the  patient  obstructs  the  action  of 
the  drug,  or  that  the  drug  is  inefficient.     Some  experience  of  this 
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latter  contingency  will  rarely  be  wanting  to  give  strong  bias  to  bis 
conclusion.  This  may  nevertheless  be  unjust;  but  anyhow  an 
element  of  confusion  is  imported  into  the  case,  alike  unsatisfactory 
to  each  of  the  three  parties  concerned.  Had  the  medical  man  sent 
his  patient  a  preparation  with  the  individual  action  of  which  he 
was  familiar,  doubts  would  never  have  arisen,  but,  on  the  contrary, 
he  may  have  added  an  useful  fact  to  medical  science.  But  further, 
when  a  medical  man  entrusts  the  prescription  to  his  patient,  a  very 
long  interval  may  elapse  before  he  returns,  and  then  he  may  be 
found  suffering  not  so  much  from  the  disease  as  from  the  abuse  of 
his  medicine  ;  or  he  may  never  return,  choosing  to  be  guided  by  his 
own  discretion,  or  by  the  advice  of  the  dispenser  as  to  the  need  ot 
continuing  or  omitting  the  use  of  the  medicine.  By  such  a  course 
as  this  the  influence  of  the  prescriber  is  weakened,  and  it  may  be 
that  his  usefulness  is  prevented  by  the  patient,  who  is  not  unseldom 
ready  to  recommend  the  use  of  his  prescription  for  the  relief  of  every 
ailment  that  he  fancies  has  any  similarity  to  his  otv^i. 

The  foregoing  considerations  suggest  the  relations  which  should 
subsist  between  the  prescriber  and  dispenser.  Patients  constantly 
place  the  druggist  in  a  very  unpleasant  position ;  they  catechise  him 
on  the  composition  and  action  of  the  medicine  prescribed.  "  Is  it 
poisonous ^'^  "It  does  not  contain  opium,  I  hopel"  "May  I  give 
a  dose  to  my  child  ^^  &c.,  &c.  Now  it  is  easy  to  answer  these  ques- 
tions, indeed,  the  difficulty  is  to  avoid  an  answer ;  but  it  is  plain 
that  no  other  answer  should  be  given  in  any  case  but  this — "  Pardon 
me  that  I  cannot  answer  a  single  question  you  put  to  me  respecting 
this  medicine.  I  am  in  honour  bound  to  refer  you  to  the  person  who 
prescribed  it,  and  he,  I  am  sure,  will  give  you  the  information  you 
seek,  if  he  thinks  it  is  to  your  advantage  to  possess  it." 

As  often  as  confidence  is  thus  established  between  the  prescriber 
and  dispenser,  the  former  will  do  well  to  intrust  the  greater  portion 
of  his  prescriptions  to  the  latter;  but  it  is  undoubtedly  desirable 
that  the  general  practitioner  should  be  able  to  dispense  conveniently 
and  expeditiously  certain  of  his  own  prescriptions,  for  it  will  often 
be  an  advantage  to  his  patient  and  himself  that  he  should  do  so. 
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PAET   FIEST. 

INOEGANIC  KINGDOM. 

Medicinal  substances  derived  from  the  inorganic  kingdom  are, 
chemically  speaking,  both  simple  and  compound;  and  as  the  latter 
are  built  up  of  the  former,  a  knowledge  of  the  elementary  bodies 
forms  a  necessary  as  well  as  a  natural  stepping-stone  to  the  history 
of  their  compounds.  While  we  shall  adopt  this  order  in  our  study 
of  the  Materia  Medica,  it  will  nevertheless  be  convenient  to  give  to 
the  two  commonest  compounds,  Air  and  Water,  the  foremost  place, 
on  account  of  their  importance  and  ubiquity. 

ATMOSPHERIC  AIR. 

L.  Aer,     F.  Air  Atmospherique.     G.  Atmospharische  Luft. 

The  Atmosphere,  which  invests  the  globe,  extends  to  a  height  of 
45  miles.  It  is  an  invisible  gas,  devoid  of  odour  and  of  taste.  Being 
taken  as  the  standard  of  comparison  for  gases,  its  sp.  gr.  is  reckoned 
=  1.  100  cubic  inches  weigh  31*0117  grains,  and  its  pressure  at  the 
level  of  the  sea  is  equal  to  15  pounds  upon  each  square  inch  of  sur- 
face, or  a  column  of  air  one  inch  square,  and  extending  to  the  limits 
of  the  atmosphere,  weighs  15  pounds,  or  the  same  as  a  column  of 
mercury,  also  one  inch  square,  but  only  30  inches  high,  which  it  is 
thus  able  to  balance  by  the  pressure  of  its  weight.  This  weight 
must  necessarily  vary  at  great  depths,  as  well  as  at  great  heights,  as 
a  greater  or  less  mass  of  air  will  be  superimposed.  Hence  the  baro- 
meter is  employed  for  measuring  heights,  a  diminution  of  one  inch 
being  found  equal  to  about  1000  (922)  feet.  As  it  is  compressible,  its 
density  necessarily  varies  at  different  heights,  the  inferior  strata 
being  dense,  and  the  upper  ones  rarefied.  If  the  air  be  examined  at 
a  series  of  heights,  increasing  in  the  arithmetrical  progression  of  3*4 
miles  from  the  sea-level,  the  density  of  the  air,  and  consequently  the 
height  of  the  barometer,  decreases  in  the  geometrical  progression  of 
i ,  while  the  bulk  of  equal  weights  of  air  increases  in  the  geometrical 
progression  of  2 ;  thus — 
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Density  of  the  Air  at 

Increasing 

Elevations. 

Miles  above 

Bulk  of  Equal 

Density. 

Height  of 

Sea. 

Weights  of  Air. 

Barometer. 

0 

1 

1 

30-00  inches. 

3-4 

2 

i    • 

15-00      „ 

6-8 

4 

7-50      „ 

10-2 

8 

■.: 

3-75      „ 

13-6 

16 

iV 

1-87      „ 

17-0 

32 

-^h 

0-93      „ 

The  temperature  also  diminishes  as  we  ascend  into  the  atniosphere,  at 
the  rate  of  1°  Fahr.  for  every  100  yards,  or,  more  correctly,  for  every 
352  feet ;  on  the  other  hand,  it  increases  1°  Fahr.  for  every  50  feet  of 
descent  below  the  sea-leveL 

The  air  is  composed  of  a  mixture  of  Oxygen  and  Nitrogen,  and 
small  portions  of  Water  and  Carbonic  acid.  The  proportions  in 
which  these  .exist  are,  in  100  parts : 


Nitrogen  gas, 

77-5  by  measure. 

75 '55  by  weight, 

Oxygen  gas, 

21 

23-32           „ 

Aqueous  vapour,  . 

1-42        „ 

1-03 

Carbonic  Acid  gas, 

•08       „ 

•10 

Air  usually  contains  a  minute  quantity  of  carburetted  hydrogen, 
and  under  certain  conditions  yields  traces  of  Ozone,  Ammonia,  and 
Nitric  acid.  The  quantities  of  the  two  latter  are  much  diminished 
by  rain. 

The  atmosphere  of  crowded  and  imperfectly  ventilated  rooms  con- 
tains a  large  excess  of  CO2 ;  and  that  of  large  towns  is  also  contami- 
nated with  Sulphurous  acid  (SO2),  Sulphuretted  hydrogen  (H2S),  and 
animal  effluvia. 

Chemical  analysis  has,  however,  proved  that  the  various  substances 
which  may  be  mixed  with  the  atmosphere  quickly  disappear,  and 
that  its  composition  is  everywhere  nearly  uniform.  Professor 
Graham  has  ascertained  that  each  gas  has  a  diffusive  power  peculiar 
to  itself,  which  is  inversely  proportional  to  the  square  root  of  its 
density,  and  by  which  it  tends  to  mix  with  other  gases. 

The  properties  of  Atmospheric  air  are  the  mean  of  those  of  its  con- 
stituents, and  its  chemical  actions  are  due  to  the  oxygen ;  by  this  it 
is  enabled  to  support  combustion  and  respiration,  the  oxygen  re- 
moved in  these  processes  being  converted  into  an  equal  volume  of 
carbonic  acid.  Fishes  depend  upon  its  presence  in  the  water,  though 
this  dissolves  only  a  small  j^ortion  of  air,  but  more  of  its  oxygen 
than  of  its  nitrogen.  The  processes  of  vegetation  are  also  dependent 
upon  the  atmosphere,  as  it  conveys  water  and  carbonic  acid  to  the 
leaves  of  plants,  where  the  carbon  becomes  fixed,  and  the  oxygen 
again  set  free ;  and  thus  plants  contribute  to  purify  the  air  which 
has  been  deteriorated  by  respiration  and  combustion.  As  the  atmo- 
sphere varies  in  the  quantity  of  moisture  it  contains,  so  it  assists  in 
the  distribution  of  water  over  the  surface  of  the  globe,  and  is,  by  its 
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mobility,  the  principal  agent  by  which  the  extremes  of  temperature 
are  moderated.  According  to  the  temperature  and  moisture  of  the 
atmosphere,  so  is  the  rate  of  evaporation,  and  consequently  of  per- 
spiration. Hence  not  only  do  many  chemical  operations  require  a 
knowledge  of  the  constitution  of  the  atmosphere,  but  the  functions 
of  the  body  are  influenced  by  its  varying  conditions ;  and  the  action 
of  some  medicines  are  modified  by  its  different  degrees  of  density 
and  of  dryness. 

OXYGEN:  0  =  8  or  0  =  16.     Atomic  vol.  1. 
Vital  Air.     L.  Oxygenium.     F.  Oxygene.     Q.  Bauer stoff 

Oxygen  was  discovered  by  Priestley  in  1744,  and  so  named  by  the 
French  chemists  from  o|^'$,  acid,  and  yiuvocc^^  to  beget,  on  account  of 
its  acidifying  properties.  It  is  the  most  extensively  diffused  body 
in  nature,  forming  one-fifth  by  weight  of  the  atmosphere,  eight-ninths 
by  weight  of  water,  and  probably  not  less  than  one-third  of  the  solid 
crust  of  the  globe;  for  silica,  alumina,  and  ,€afl?bonate  of  lime 
contam  nearly  one-half  of  their  weight  of  oxygen.  It  is,  moreover, 
an  abundant  constituent  of  organic  bodies,  forming  about  one-third 
of  the  weight  of  woody  matter  (cellulin),  and  nearly  one-fourth  of  that 
of  dried  flesh. 

Preparation, — Heat  powdered  and  dried  black  oxyde  of  manganese 
in  an  iron  gas  bottle,  till  it  is  red  hot ;  collect  the  gas.  1  lb.  should 
yield  about  7  gallons  (SMnOg  =  1^304-1-02).  Or  the  red  oxyde  of  mer- 
cury or  nitre  may  be  heated  to  dull  redness  to  obtain  this  gas.  100 
grs.  chlorate  of  potash,  heated  in  a  retort  or  tube,  yield  100  c.  L  of 
pure  Oxygen: — (2KG103  =  2KGl+60). 

Properties. — A  permanent  colourless  gas,  devoid  of  odour  and  of 
taste.  It  is  somewhat  heavier  than  common  air,  its  sp.  gr.  being 
1*1056.  At  a  temperature  of  60°  and  a  barometrical  pressure  of 
30  inches,  100  cubic  inches  weigh  34*203  grains :  it  is  sixteen  times 
heavier  than  hydrogen,  and  has  never  been  liquified.  100  volumes 
of  water,  at  a  medium  temperature,  dissolve  about  3*5  of  the  gas. 
Oxygen  has  most  extensive  aflinities,  combining  with  every 
elementary  body,  except  fluorine.  The  bodies  which  are  thus 
formed  exhibit  the  properties  of  the  three  distinct  classes  of  chemical 
bodies,  known  as  bases,  neutral  substances,  and  acids;  the  degree  of 
acidity  being  always  projDortionate  to  the  quantity  of  oxygen  pre- 
sent. Some  of  the  bases  are  called  oxydes,  others  alkalies ;  both 
combine  with  the  acids  to  form  salts.  Somebodies  combine  slowly 
with  oxygen,  others  with  great  vehemence,  resulting  in  the  evolu- 
tion of  light  and  heat,  as  in  the  combustion  of  bodies  in  the  air,  the 
brilliancy  of  which  is  much  increased  when  taking  place  in  oxygen 
gas.  Eespiration  is  a  slow  combustion ;  the  oxygen  of  the  air  com- 
bines with  the  carbon  of  the  blood,  and  is  expelled  as  carbonic  acid. 

Tests. — A  rough  test  of  the  purity  of  this  gas  is,  introducing  into 
it  a  gloiving  taper :  if  the  gas  be  pure,  the  taper  will  immediately  burst 
into  a  flame. 
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Action.  Uses. — When  animals  are  made  to  inspire  pure  oxygen, 
tlie  pulse  and  breathing  are  at  first  accelerated;  after  an  hour 
symptoms  of  coma  begin  to  appear,  and  the  animal  dies  of  asphyxia 
in  from  six  to  twelve  hours.  The  blood  becoming  surcharged  with 
oxygen,  the  movement  in  the  capillaries  slowly  diminishes  until 
there  is  complete  stagnation.  The  tissues  themselves  being  over- 
oxygenated,  no  longer  induce  that  flow  of  blood  which  arises  from 
their  want  of  oxygen.  In  impending  asphyxia,  from  impeded  re- 
spiration, oxygen  diluted  with  twice  its  bulk  of  air,  may  be  inhaled 
for  half  an  hour  at  a  time  three  or  four  times  a  day.  Oxygen  water 
is  a  moderate  stimulant,  and  may  be  given  to  the  extent  of  a  bottle 
or  two  daily. 

1.  Ozone  {o^eiu,  to  emit  an  odour)  is  a  more  condensed  and  active 
form  of  oxygen.  It  is  always  formed  by  the  passage  of  electricity 
through  oxygen,  and  is  therefore  present  in  the  air  after  the  electri- 
cal discharges  of  a  thunderstorm.  The  oxygen  which  escapes  from 
the  positive  pole  in  the  electrolysis  of  water  is  ozonised.  By  passing 
a  silent  stream  of  electricity  through  oxygen  contained  in  sealed 
tubes,  Andrews  and  Tait  effected  a  contraction  of  the  gas,  equal  to 
^th  of  its  bulk. 

Preparation. — Ozone  is  formed  in  the  slow  oxydation  of  such  bodies 
as  phosphorus,  oil  of  turpentine,  and  sether.  A  dilute  mixture 
with  air  may  be  readily  prepared  by  placing  a  stick  of  clean  but  moist 
phosphorus  in  a  bottle  of  air,  at  60°  or  70°  temp.^  for  not  longer 
than  two  hours. 

Properties. — A  faint  chlorinous  odour,  and  an  irritating  action  on 
the  mucous  membranes.  It  bleaches  and  converts  blue  indigo  into 
yellow  isatin;  corrodes  organic  matters,  rusts  iron,  and  rapidly 
oxidises  moist  copper,  silver,  and  mercury.  It  converts  the  pro- 
toxide of  manganese  into  peroxide,  and  sulphide  of  lead  (PbS)  into 
sulphate  (PbS04).  It  decomposes  the  iodides,  settiag  iodine  free. 
A  temperature  between  250°  and  300°  decomposes  it  slowly,  and  one 
of  572°  instantaneously.     Ozone  is  insoluble  in  water. 

Tests, — Paper  wetted  with  solution  of  manganous  sulphate  (MnSOj, 
or  stained  black  with  plumbic  sulphide  (PbS),  or  moistened  with 
starch,  containing  a  trace  of  potassic  iodide  (KI) — 1  part  in  200  of 
the  solution  of  starch.  In  the  first  case,  the  colourless  paper  will 
be  turned  brown ;  in  the  second,  it  will  become  colourless ;  in  the 
third,  blue.  The  moistened  iodide  and  starch  paper  often  becomes 
blue  on  exposure  to  the  air  ;  but  this  must  not  be  taken  as  positive 
evidence  of  the  existence  of  ozone  in  the  air ;  because  chlorine,  the 
higher  oxydes  of  nitrogen,  and  other  bodies,  liberate  iodine  from  the 
iodide. 

NITROGEN  :  N  =  14  or  N  =  14.     Atomic  vol.  I. 

L.  Nitrogenium.     Azote.     F.  Azote.     Nitrogene.     G.  Stickstoff. 

Nitrogen  was  so  called  from  being  considered  the  producer  of 
nitre  or  of  nitrates.  It  was  discovered  in  1772  by  Rutherford.  Its 
properties  may  be  considered  the  reverse  of  those  of  oxygen.    One  of 
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its  names,  Azote  (u,  privative,  and  ^ojyj,  life),  indicates,  its  inability  to 
support  life.  It  is  abundantly  diffused,  as  it  forms  four-fifths  of 
the  atmosphere.  Its  chief  use  seems  to  be,  to  dilute  the  oxygen, 
though  it  no  doubt  also  performs  some  more  important  functions. 
It  exists  also  in  small  quantity  in  the  ammonia  of  the  atmosphere, 
also  in  the  nitric  acid  which  is  found  in  it  after  thunderstorms.  It 
forms  a  constituent  of  all  animal  bodies,  and  likewise  of  many  vege- 
table products  which  form  the  food  of  animals. 

Preparation. — Nitrogen  may  be  obtained — 1.  by  burning  Phos- 
phorus  carefully  in  a  jar  of  common  air,  when  the  whole  of  the 
oxygen  being  abstracted,  the  nitrogen  is  left  comparatively  pure ; 
or  2.  by  passing  air,  deprived  of  COg  and  Aq,  over  fragments  of 
ignited  copper,  contained  in  a  tube  of  hard  glass ;  and  3.  by  pass- 
ing a  stream  of  chlorine  through  solution  of  ammonia  (4NH3-f-3Cl 
=  SNH^Cl-l-N).  Care  must  be  taken  to  keep  the  ammonia  in  excess, 
or  else  explosive  chloride  of  nitrogen  will  be  formed. 

Properties. — Nitrogen  is  colourless,  tasteless,  inodorous ;  nor  can  it 
support  either  combustion  or  respiration.  100  vols,  of  water  at  60° 
dissolve  only  1-|  vol.  of  nitrogen.  It  is  lighter  than  air ;  sp.  gr. 
•972;  100  cubic  inches  weigh  30'119  grains.  It  has  never  been 
liquefied.  It  forms,  however,  numerous  compounds  with  other 
elements,  many  of  which  are  possessed  of  very  active  properties,  e.g., 
nitric  acid,  ammonia,  quinia,  aconitia,  hydrocyanic  acid.  Its 
chemical  activity  is  not  easily  excited,  but  under  certain  circum- 
stances it  will  unite  directly  with  H,  0  and  C,  and  with  Titanium, 
and  some  other  metals.  In  combination  its  affinity  is  weak,  and 
hence  its  compounds  are  extremely  prone  to  decomposition,  which 
in  the  case  of  some  of  the  mineral  ones,  occurs  with  explosive 
violence. 

Action.  Uses. — Excepting  as  a  diluent  of  oxygen,  we  know  no- 
thing of  either.  Azotised  substances  are  the  most  nourishing  as 
food. 

HYDROGEN:  H  =  l  or  H=I.     Comb.  vol.  1. 
L.  Hydrogenium.     F.  Hydrogene,     G.  Wasserstoff. 

Hydrogen,  from  i/hap,  water,  and  yiuvucd,  to  beget,  does  not  exist  free 
in  nature,  but  combined  is  a  constituent  of  water,  of  some  acids,  gases, 
and  all  organic  matter.  It  was  discovered  in  1766  by  Cavendish. 
It  is  chiefly  interesting  as  a  constituent  of  water,  of  hydrocarbons, 
of  hydrochloric  and  hydrocyanic  acids,  also  of  all  organic  sub- 
stances. 

Preparation. — 1.  From  steam,  by  passing  it  over  iron  filings  heated 
to  redness  in  an  iron  tube.  The  0  of  the  water  is  removed  by  the 
iron  forming  magnetic  oxyde,  and  the  liberated  H  passes  onwards, 
and  may  be  collected  (3Fe+4H20=FeO,Fe203-f-8H).  2.  By  the 
action  of  zinc  on  dilute  sulphuric  acid  (H2S04+Zn  =  ZnS04+2H). 

Properties. — An  invisible  gas,  devoid  of  odour  or  taste ;  14*4  times 
lighter  than  air;  its  sp.  gr.  -0692.  100  c.  i.  weigh  2'14  grains. 
100  vols,  of  water  dissolve  2  vols,  of  hydrogen.     It  is  inflammable, 
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burning  with  a  pale  yellowisli  flame,  and  uniting  with,  the  oxygen  of 
the  air  to  form  water.  These  gases,  when  mixed,  do  not  unite  until 
they  are  inflamed.  Hydrogen,  being  the  lightest  body  known,  is 
taken  as  the  standard  both  for  atomic  weights  and  combining  volume; 
its  atomic  weight  therefore  is  1,  and  its  combining  volume  1. 

WATER:  HO  =  9  or  H20  =  18.     Atom.  vol.  of  Vapour,  2. 
Aqua.     Aqua  Destillata,     Distilled  Water.     F.  Eau.     G.  JVasser. 

Unlike  Air,  Water  is  a  chemical  compound :  one  atom  of  Oxygen 
is  combined  with  two  of  Hydrogen ;  which  combination,  therefore, 
or  some  multiple  of  it,  is  added  to  the  equivalent  number  of  chemi- 
cal compounds  when  water  is  in  combination. 

Preparation. — Pure  water  is  obtained  by  distillation,  the  worm  of 
the  still  being  made  of  pewter  or  copper.  A  little  lime  should  be 
added  to  the  water  in  the  still,  to  retain  carbonic  and  hydrochloric 
acids,  and  the  first  gallon  of  distillate  should  be  rejected. 

Cliaracters  and  Tests. — Water  is  colourless,  and  devoid  of  both 
taste  and  smell.  A  fluid  ounce  leaves  no  trace  of  solid  matter  on 
evaporation,  neither  sulphuretted  hydrogen,  oxalate  of  ammonia, 
nitrate  of  silver,  chloride  of  barium,  nor  solution  of  lime  producing 
change,  proving  the  absence  of  metals,  lime,  chlorides,  sulphates, 
and  carbonates,  or  carbonic  acid  respectively.  Distilled  water  con- 
tiiins  from  1*5  to  2  per  cent,  by  volume  of  air,  the  oxygen  and 
nitrogen  always  being  in  the  proportion  of  one  measure  of  oxygen 
to  two  of  nitrogen. 

Water  is  the  standard  of  comparison  for  specific  gravities.  Its 
sp.  gr.  is  therefore  represented  by  1  or  1000,  according  to  con- 
venience ;  a  cubic  inch  at  62°  Fahr.  weighs  in  air  252*456  grains, 
and  a  cubic  foot  997  ounces.  Water  freezes  at  32°,  but  att^ains 
its  greatest  density  at  40°,  expanding  at  a  lower  temperature ;  there- 
fore ice  (sp.  gr.  0*918)  readily  floats  upon  water.  In  the  solid  state 
water  assumes  a  variety  of  crystalline  forms,  which  are  derived  from 
the  rhombohedron  and  six-sided  prism.  It  boils  at  212°,  and  is 
then  converted  into  steam,  of  which  the  sp.  gr.  is  '622  at  212°, 
when  it  has  the  greatest  density,  and  is  composed  of  one  volume  of 
oxygen  combined  with  two  volumes  of  hydrogen  condensed  into 
two  volumes.  Water  furnishes  a  larger  quantity  of  vapour  than  any 
other  fluid,  a  cubic  inch  expanding  to  1696  cubic  inches  or  nearly 
a  cubic  foot  of  steam,  and  in  the  production  of  the  latter  1000 
degrees  of  heat  become  latent,  the  sensible  heat  of  steam  not  exceed- 
ing that  of  boiling  water.  But  water  passes  at  all  temperatures  into 
the  air  by  spontaneous  evaporation,  and  causes  its  greater  or  less 
moisture  or  dryness.  It  forms  a  large  proportion  of  most  organised 
bodies,  and  dissolves  a  great  variety  of  solid  substances,  and  usually 
in  increased  proportion  as  its  temperature  is  increased.  It  likewise 
dissolves  many  of  the  gases^some,  as  air,  oxygen,  and  carbonic 
acid,  in  small  proportion;  but  others,  as  ammoniacal  and  hydro- 
chloric acid  gases,  in  immense  quantities. 
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Some  bodies  absorb  large  quantities  of  aqueous  vapour,  and  are 
therefore  called  hygroscopic^  such  are  sulphuric  acid,  glycerine, 
caustic  potash,  soda,  lime,  and  calcic  chloride;  the  latter,  too, 
absorb  sufficient  to  effect  their  solution,  and  are  therefore  called  deli- 
quescent. Crysta-lline  salts  usually  contain  a  definite  quantity  of 
water,  which  is  essential  to  the  form  of  the  salt,  but  which  may  be 
dissipated  on  the  application  of  heat.  This  is  called  water  of  Crystal- 
lisation. Some  salts,  in  like  manner^  crumble  down  to  a  powder, 
from  loss  of  their  water  of  crystallisation,  on  mere  exposure  to  dry 
air.  The  sulphates  of  soda  and  zinc  furnish  examples  of  this 
efflorescence.  Water  enters  into  chemical  combination  with  various 
bodies,  which  are  then  called  Hydrates  (from  '^Ic^p^  ivater) ;  thus, 
when  metallic  oxydes  are  precipitated  in  aqueous  solutions,  they  are 
usually  in  the  hydrated  form ;  the  caustic  alkalies  and  caustic  lime, 
baryta,  &c.,  are  hydrates;  carbonic,  sulphuric,  nitric,  phosphoric, 
and  boracic  anhydrates  are  destitute  of  acid  properties  until  they 
are  combined  with  water,  the  hydrogen  of  which  forms  a  weak  base 
to  the  acid  salt  t<hus  formed.  Water  is  also  decomposed  in  a  variety 
of  reactions,  furnishing  oxygen  to  oxy disable  substances  (e.^., 
potassium,  charcoal,  or  iron  heated  to  redness — (see  p.  37),  and 
hydrogen  to  the  -halogens. 

Water  is  so  universal  a  solvent,  that  it  is  apt  to  contain  many 
impurities  (see  Varieties  of  Water  below).  As  an  example  of  the 
amount  of  impurity  in  the  different  kinds  of  water  supplied  to  the 
inhabitants  of  towns,  we  may  quote  a  report  of  the  late  Dr  Dundas 
Thomson.  In  the  water  of  a  well  in  the  parish  of  St  Marylebone, 
London,  he  found  17^  grains  of  organic  impurity,  and  87  grains  of 
inorganic  impurity  in  the  gallon ;  total,  104|^  grains.  In  the  water  of 
the  river  Thames,  3|^  organic,  and  16^  inorganic  matter  ;  total,  about 
20  grains.  In  the  water  of  Loch  Katrine,  supplied  to  the  inlial3itants 
of  Glasgow,  there  was  about  |  grain  of  organic,  1^  inorganic ;  total 
impurity,  2J  grains  in  the  gallon.  The  action  of  water  on  lead  in 
cisterns  and  pipes  is  considered  under  the  article  Lead. 

Action  and  Uses. — Water,  forming  as  it  does  so  large  a  portion  of 
the  blood,  is  a  chief  means  for  increasing  its  fluidity,  facilitating  cir- 
culation, diluting  secretions,  and  rendering  them  less  irritant.  As  a 
Therapeutical  agent,  water  plays  an  important  part,  as  it  is  often  the 
best  medium  for  applying  either  heat  or  cold  to  the  body.  It  is  also 
a  necessary  constituent  of  the  aliment  of  all  living  beings,  acting 
generally  as  a  solvent.  It  will  act  also  as  a  solvent  of  many  solid 
substances,  as  it  passes  through  the  system,  and  forms  the  principal 
part  of  Diluent  and  Demulcent  remedies. 

From  its  great  solvent  powers  it  is  an  important  agency  in  Phar- 
macy, forming  the  various  aqueous  Solutions,  Medicated  Waters,  In- 
fusions, Decoctions,  and  it  is  emplo^^ed  to  dilute  Acids,  Alkalies, 
and  Spirit.  It  is  useful  also  in  some  decompositions,  its  Oxygen 
serving  to  oxydise  different  bodies,  and  its  Hydrogen  escaping. 
Whenever  "tm^er"  is  directed  to  he  used,  '^distilled  water''  is  in- 
variably implied. 
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The  following  varieties  of  water  require  consideration: — 

1.  Rain  Water,  after  several  days  of  continuous  rain,  and  in  the 
absence  of  electrical  discharges,  is  nearly  pure,  excepting  saturation 
with  air  (2 J  volumes  in  100  of  water) ;  but  the  first  rain  after  a 
season  of  drought,  and  especially  in  thundery  weather,  contains 
traces  of  nitrates  (see  p.  69),  salts  of  ammonia  (see  p.  69),  and 
ammonia  organic  impurities. 

2.  Well  Water,  in  towns,  and  in  the  vicinity  of  cesspools,  grave- 
yards, stables,  cow-sheds,  and  the  like,  is  often  dangerously  impure 
from  the  presence  of  organic  matters  (sometimes  faecal  and  urinary 
constituents).  By  the  slow  oxydisation  of  these,  large  quantities 
of  nitrates  (see  p,  69)  are  ultimately  formed  in  these  waters,  gi^^ing 
them  a  sweet  attractive  taste.  Well  water  derived  from  the  surface 
is  always  rich  in  organic  matters  and  nitrates ;  that  obtained  from 
deep  Artesian  wells  is  impregnated  with  the  soluble  salts  of  the 
strata  in  which  the  water  is  collected.  Thus  the  springs  in  the  chalk 
contain  from  18  to  20  grains  of  chalk  in  a  gallon,  as  well  as  a  little 
carbonate  of  soda.     If  it  should  become, — 

3.  River  Water,  some  of  the  free  Carbonic  acid  escapes,  and  nearly 
one-third  of  the  chalk  is  deposited.  Iron  is  separated  in  the  same 
way,  so  that,  as  a  rule,  running  streams  contain  less  mineral  matter 
than  springs ;  their  water  is  not  so  "  hard," — that  is  to  say,  it  forms  a 
lather  with  soap  more  readily.  By  boiling,  these  waters  are  rendered 
much  purer  and  "  softer.^' 

4.  Sea  Water. — According  to  Schweitzer,  an  imperial  pint  of  the 
water  of  the  English  Channel  contains  240  grains  of  chloride  of 
Sodium,  6^  grains  of  chloride  of  Potassium,  26|  grains  of  chloride 
of  Magnesium,  J  grain  bromide  of  Magnesium,  20  grains  of  sulphate 
of  Magnesia,  12  grains  of  sulphate  of  Lime,  J  of  a  grain  of  carbonate 
of  Lime,  and  trace  of  Iodine  and  Ammonia.  The  sp.  gr.  is  about 
1*027,  the  solids  being  about  3*5  per  cent. 

5.  Mineral  Waters. — These,  the  medicines  furnished  by  nature 
ready  for  our  use,  msPy  very  appropriately  have  the  foremost  place 
assigned  to  them  in  the  Materia  Medica.  The  medicinal  properties 
of  the  various  natural  waters  will  be  inferred  from  the  following 
classification  and  particulars : — 

i.  Alkaline  Waters. — Carbonic  acid  and  Bicarbonate  of  soda  being 
the  essential  constituents.  The  quantities  of  the  latter  or  of 
carbonate  are  those  contained  in  an  imperial  pint : 

1.  Apollinaris,  70°,  sparkling,  and  about  12  grs.  of  Carbonate  of 

soda. 

2.  Bilin,  5.3^,  still,  containing  less  than  its  bulk  of  free  COg.  and 

about  28  grs.  of  Carbonate  of  soda. 

3.  Fachingen,  50°,  sparkling,  35  grs.  of  Bicarbonate  of  soda. 

4.  Fellathal,  sparkling,  about  32  grs.  of  Carbonate  of  soda. 

5.  Geilnau,  50°,  slightly  sparkling,  containing  rather  more  than 

its  bulk  of  free  COg,  and  10  grs.  of  Bicarbonate  of  soda. 
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6.  Giesshiibel,  48 '5°,  sparkling,  about  9   grs.    of  Carbonate  of 

soda. 

7.  Ilkeston  and  Malvern,  still,  and  about  ^  gr.  of  Carbonate  of 

soda. 

8.  Mariensprudel,  sparkling,  about  7  grs.  of  Carbonate  of  soda. 

9.  Nauheim,  still,  about  5  grs.  of  Carbonate  of  soda. 

10.  Obersalzbrunn.     Here  are  two  springs  used  for  drinking — 

Oberbrunnen  and  Miihlbrunnen.  Both  are  sparkling ;  con- 
tain about  10  grs.  of  Carbonate  of  soda,  and  rather  more  than 
1^  gr.  of  Chloride  of  sodium. 

11.  Preblau,  sparkling,  about  26  grs.  of  Carbonate  of  soda. 

12.  Victoriaquelle,  still,  12*5  grs.  of  Bicarbonates  of  soda. 

13.  Vichy.     Here  there  are  nine  springs.    The  Puits  carre,  Puits 

Chomel,   Grande  Grille,  have   temperatures   varying  from 

110°-5  to  105°.     Source  de  THopital,   89°.     Source  "Lucas, 

83°-3.     Source  du  Pare,   7l°-6;    Source  des  Dames,  62°-6; 

Source  d'Hauterive,  59°.     And  Source  des  Celestins,  53*6. 

They  are  all  still,  containing  less  than  half  their  bulk  of  COg, 

and  very  nearly  the  same  quantity  of  Bicarbonate  of  soda, 

viz.,  about  48  grains. 

All  the  foreign  waters  in  this  list  contain  minute  quantities  of  iron 

in  t;he  form  of  Carbonate  of  the  protoxide ;  those  of  Giesshiibel  and 

Vichy  the  least,  from  0*0004  to  0*03  of  a  grain  in  a  pint ;  and  those 

of  Fachingen  (0*1  gr.),  ApoUinaris  (0*15  gr.),  and  Geilnau  (0*3  gr.), 

the  most. 

All  contain  a  little  chloride  of  sodium,  from  0*7  to  5  grs.  in  an 
imperial  pint ;  Vichy  containing  the  latter  quantity.  Vichy  waters 
contain  a  trace  (0*01  gr.  in  imp.  pint)  of  Arseniate  of  soda. 

ii.  AJcaline  Salt  Waters. — These  only  differ  from  the  preceding  in 
containing  a  larger  quantity  of  Chloride  of  sodium,  and 
Vichy  water  is  the  connecting  link  between  the  two  classes. 

1.  Ems.     The  w^aters  of  the  numerous  springs  agree  closely  in 

composition ;  they  are  all  still,  containing  about  half  their 
bulk  of  CO2,  about  18  grs.  of  Bicarbonate  of  soda,  and  9  of 
Chloride  of  sodium  in  the  imperial  pint.  They  are  all 
thermal,  the  temperature  of  the  principal  being  as  follows  : — 
Krahnchen,  85°;  Fiirstenbrunnen,  95°'4;  Kesselbrunnen, 
115° ;  and  Neue  Quelle,  117°*5. 

2.  Luhatschowitz.      Here    are   four   springs — Vincenzbrunnen, 

47°*5,  and  Amandibrunnen,  45°*5 ;  both  are  sparkling,  but 
the  former  contains  thrice  its  bulk  of  free  COg.  The  other 
two  springs — Johannbrunnen,  45°*5,  and  Louisenquelle, 
48° -6,  and  also  the  water  used  for  bathing — are  stilL  They 
all  contain  from  30  to  50  grs.  of  Carbonate  of  soda,  and  from 
25  to  40  grs.  of  Chloride  of  sodium  in  the  imperial  pint,  and 
small  portions  of  Bromide  and  Iodide  (see  Class  V.). 

3.  Gleichenberg.      Here  are    two    springs: — Constantinsquelle, 

61°,  and  Johannisbrunnen,  56°*75.    Both  are  sparkling.    The 
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former  contains  24  grs.  of  Carbonate  of  soda  and  18  grs.  of 
Chloride  of  sodium  in  tlie  imperial  pint,  and  tlie  latter  16 
of  the  former  and  about  5  of  the  latter. 

Krankenheil,  )  ^      v  i        r^^ 

Lippik,  !  ^^^  ^^^0^'  Class  V. 

4.  Roisdorf.     Both  the  Trinkquelle  and  Stahlquelle  are  feebly 

effervescent ;  the  former  contains  about  8  grs.  of  Carbonate 
of  soda  and  18  grs.  of  Chloride  of  sodium  in  an  imperial 
pint,  and  the  latter  2  of  the  former  and  about  5  of  the  latter. 

5.  Selters.     Sparkling  ;  contains  12  grs.  of  Bicarbonate  of  soda, 

20  of  Chloride  of  sodium,  tV  of  a  gr.  of  Bicarbonate  of  Iron, 
and  a  minute  trace  of  Bromide,  in  the  imperial  pint. 

6.  Sinzig.     Still ;  contains  the  same  proportion  of  Bicarbonate 

and  Chloride  as  Selters,  but  is  free  from  both  Iron  and  Bro- 
mine. 

7.  Weilbach.     54°*5,  still ;  contains  9  grs.  of  Carbonate  of  soda 

and  12  grs.  of  Chloride  Sodium  in  the  imperial  pint. 
All  these  waters,  excepting  the  Constantinsquelle  of  Gleichenberg 
and  the  spring  at  Sinzig,  contain  a  minute  quantity  (from  0*019  to 
0'020  gr.  in  a  pint)  of  Bicarbonate  of  Iron ;  Ems  and  Selters  contain 
traces  of  Manganese ;  Ems  and  Luhatschowitz,  traces  of  Baryta  and 
Strontia ;  Luhatschowitz  and  Weilbach  have  traces  of  Lithia ;  and 
minute  quantities  of  Iodine  and  Bromine. 

iii.  Alkaline  Saline  Waters. — Sulphate  and  Carbonate  of  soda  are 
the  chief  constituents  of  these. 

1.  Bertrich.     90'^*5,  slightly  sparkling ;  contains  about  9  grs.  of 

Sulphate  and  2  grs.  of  Carbonates  of  soda  and  4  grains  of 
Chloride  of  sodium  in  an  imperial  pint. 

2.  Carlsbad.     All  the  springs  are  thermal,  varying  from  105*^  to 

162°,  still,  or  only  slightly  sparkling,  and  contain  from  18  to 
24  grs.  of  Sulphate  of  soda,  from  9  to  12  grs.  of  Carbonate, 
and  a  little  less  than  this  quantity  of  Chloride  of  sodium. 

The  Marktbrunnen   differs  from  the  rest  in  containing 
traces  of  Iodine  and  Bromine. 

3.  Of  en.  140°,  still ;  contains  only  13  grs.  of  solids  in  the  im- 
perial pint,  of  which  nearly  4  are  Sulphate  of  soda  and  3 
Carbonate,  with  traces  of  Sulphuretted  Hydrogen. 

4.  Rohitsch.  48°  to  52°,  still,  or  nearly  so ;  contains  about  20 
grs.  of  Sulphate  of  soda,  6  of  Carbonate,  14  of  Carbonate  of 
lime,  and  12  of  Carbonate  of  magnesia  in  an  imperial  pint. 

5.  Scuols  and  Tarasp.  The  waters  of  the  Grosse  and  Kleine 
Quelles  have  the  same  composition.  They  are  both  cold, 
37^,  slightly  sparkling,  and  contain  21  grs.  of  Sulphate  of 
soda,  35  of  Carbonate  of  soda,  36  of  Chloride  of  sodium,  15 
of  Carbonate  of  lime,  7  of  Carbonate  of  magnesia,  nearly  4 
of  Sulphate  of  potash,  and  about  1*9  grs.  of  Iodide  of 
sodium. 

6.  Mai'ienbad.     Of  the  130  cold  springs  in  this  neighbourhood, 
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the  Kretczhrunnen  and  Ferdinandshrunnen  are  most  esteemed. 
They  are  both  slightly  sparkling,  and  contain  about  45  grs. 
of  Sulphate  of  soda,  15  of  Bicarbonate,  14  of  Chloride 
sodium,  and  7  each  of  Bicarbonate  of  lime  and  magnesia, 
and  traces  of  Bromides.  The  Waldquelle,  Wiesenquelle, 
and  the  Marienquelle,  agree  with  the  former  in  the  nature 
and  proportion  of  their  constituents,  but  contain,  the  two 
former  only  ^  of  the  quantity  of  solid  matter,  and  the  latter 
but  ■^.  The  Marienquelle,  however,  is  rich  in  CO2.  It  is 
chiefly  used  for  bathing. 

iv.  Simple  Salt    Waters, — Chlorides   prevail  in  these.  Chloride  of 
sodium  being  by  far  the  most  essential  constituent. 

1.  Baden-Baden.  The  Hauptquelle,  155°*7,  is  still,  and  contains 
20  grs.  of  NaCl,  and  about  1^  gr.  each  of  Bicarbonate  of 
lime  and  Chloride  of  potassium  in  imperial  pint. 

The  Murquelle  and  Fettqiielle  have  the  same  amount  of 
Chloride  of  sodium  and  potassium,  but  have  in  addition 
Chloride  of  Lithium,  the  former  as  much  as  2*5  grs.  in  the 
imperial  pint,  and  the  latter  tV  of  this  amount. 

2.  Bourboime-les-Bains  (Fontaine  Chaude).  149°  ;  contains 
56  grs.  of  NaCl,  7  grs.  Chloride  potassium,  3  grs.  of  Car- 
bonate of  lime,  and  7  of  Sulphate  of  lime  in  an  imperial 
pint. 

3.  Cheltenham  forms  a  natural  link  between  this  class  and  the 
previous  one,  agreeing  in  composition  with  the  waters  of  the 
Engadine.  The  Pitville  water  is  still,  and  contains  60  grs. 
of  NaCl,  15  grs.  of  Sulphate  of  Soda,  and  3  grs.  of  Carbonate 
of  soda  in  an  imperial  pint,  and  traces  of  Sulphuretted 
Hydrogen. 

4.  Homburg.'  About  50°,  all  very  sparkling.  The  Kaiserhrunnen 
contains  130  grs.  NaCl,  10  grs.  of  Chloride  of  magnesium, 
and  20  grs.  of  Chloride  of  calcium  in  an  imperial  pint.  The 
Elizahetlibrunnen^  ^  less  NaCl,  the  same  amount  of  Chloride 
of  magnesium,  but  differs  in  the  large  amount  (nearly  14 
grs.)  of  Carbonate  of  lime.  The  Stahlbrunnen  also  con- 
tains much  Lime  (12  grs.  of  Chloride  and  9  of  Carbonate), 
but  otherwise  closely  agrees  with  the  Elizabethbrunnen. 
The  Ludwigsbrunnen  agrees  with  the  Stalbrunnen  in  the 
nature  and  proportion  of  its  constituents,  but  the  solid  con- 
stituents of  the  latter  (138  grs.  in  imp.  pint)  exceed  those 
(83  grs.)  of  the  former. 

5.  Kissengen.  51°,  still.  The  three  springs,  Ragoczi,  Pandur, 
and  Maxhrunnen  agree  in  the  nature  and  the  proportion  of 
their  constituents ;  but  the  latter  contains  less  than  half  the 
amount  (35  grs.  in  an  imp.  pint)  of  solid  matters  contained 
in  the  former  two,  and  is  free  from  Sulphate  of  magnesia. 
The  former  two  contain  about  54  grs.  of  NaCl,  3  grs.  each  of 
Chloride  of  potassium  and  magnesium,  and  nearly  6  grs.  of 
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Sulphate  of  magnesia  in  the  imperial  pint ;  they  may  there- 
fore be  classed  with  the  "  Bitter  Waters/^ 

6.  Kronthall.  56^  to  61°,  very  sparkling.  They  contain  only 
about  40  grs.  of  solid  matters  in  the  imperial  pint,  and  these 
are  almost  wholly  composed  of  NaCl  (34  grs.)  and  Carbonate 
of  lime  (5  grs.). 

7.  Meinberg.  The  Trinkbrunnen  contains  50  grs.  of  NaCl,  about 
7  of  Chloride  of  magnesium,  13  of  Sulphate  of  soda,  15  of 
Sulphate  of  lime,  and  about  half  as  much  Carbonate  in  an 
imperial  pint. 

8.  Mondorf.  77°  ;  contains  only  a  very  small  quantity  of  CO2, 
but  80  grs.  of  NaCl,  30  of  Chloride  of  calcium,  and  15  of 
Sulphate  of  lime  in  an  imperial  pint. 

9.  Soden.  Cold,  and  sparkling.  The  Wilhelmsbrunnen  and 
Soolbrunnen  contain  about  135  grs.  of  NaCl,  4  grs.  Chloride 
potassium,  and  10  of  Carbonate  of  lime  in  an  imperial 
pint.  The  Milchbrunnen  and  Warmbrunnen  have  the  same 
constituents,  and  in  about  the  same  proportion,  but  contain 
less  than  J  the  amount  of  solid  matters. 

10.  Wiesbaden.  Here  are  twenty- three  hot  springs,  the  chief  being 
the  Kochbrunnen,  155°'75,  still,  and  contains  about  70  grs. 
NaCl,  and  4  grs.  each  of  Chloride  of  calcium  and  Carbonate 
of  lime,  with  a  trace  (0-001  gr.)  of  Arseniat-e  of  lime. 

V.  Salt  Waters,  containing  Iodine  and  Bromine,  or  both, 

1.  Adelheidsquelle  contains  56  grs.  of  solids  in  the  imperial 
pint,  47 '5  of  which  is  NaCl,  0*46  Bromide  of  sodium,  and 
0*27  Iodide  of  sodium. 

2.  Castrocaro  is  a  strong  brine,  containing  500  grs.  of  NaCl  in 
an  imperial  pint,  the  remainder  of  the  solids  being  composed 
of  26  grs.  of  Sulphate  of  soda,  7  grs.  of  Carbonate  of  lime, 
3^  of  Carbonate  of  magnesia,  1^  gr.  of  Iodide  of  sodium,  and 
"tV  gi'.  of  Bromide  of  sodium.  It  requires  considerable  dilu- 
tion for  internal  use. 

3.  Durkheim.  The  springs  here  (Yirgiliusbrunnen  and  Bleich- 
brunnen)  contain  about  120  grs.  of  solids  in  the  imperial 
pint,  which  is  chiefly  NaCl,  about  20  grs.  being  Chlorides  of 
calcium  and  magnesium,  0*241  grs.  Bromide  of  sodium,  and 
0*023  gr.  Iodide  of  sodium. 

4.  Elmen.  The  drinking  water  here  is  a  strong  brine,  an  imperial 
pint  containing  280  grs.  of  solids,  of  which  250  are  NaCl, 
and  1*8  Bromide  of  magnesium.  The  water  used  for  bath- 
ing contains  i  more  NaCl,  and  more  than  twice  as  much 
Bromide  of  magnesium. 

5.  Lippik.  About  120°,  evolving  Carbonic  acid  and  much 
Nitrogen.  An  imperial  pint  contains  only  28  grs.  of  solids, 
of  which  12*5  are  Carbonate  of  soda,  6  grs.  each  of  Sul- 
phate of  soda  and  Chloride  of  sodium,  and  0*38  of  Iodide 
of  calcium. 
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6.  Krankenheil.  47°,  still.  These  are  very  weak  alkaline  waters, 
an  imperial  pint  containing  not  more  than  8  grs.  of  solids, 
composed  chiefly  and  pretty  equally  of  Bicarbonate  of  soda 
and  Chloride  of  sodium.  The  Iodide  of  sodium  is  a  mere 
trace,  viz.,  t-he  0*015  of  a  grain. 

7.  Kreuznach.  Of  the  four  cold  (54° -5)  springs  here,  the  Elisen- 
quelle  is  the  only  one  used  for  drinking.  It  is  a  strong  salt 
water,  containing  in  an  imperial  pint  90  grs.  of  NaCl,  16  of 
Chloride  of  calcium,  5  of  Chloride  of  magnesium,  0*34  gr. 
Bromide  of  magnesium,  and  0*045  grs.  Iodide  of  magne- 
sium. 

The  Orianienquelle  has  the  same  constituents,  and  in  the 
same  proportions;  but  it  is  almost  twice  as  rich  in  them,  the 
water  being  a  strong  brine. 

8.  Wildegg.  The  water  here  contains  in  an  imperial  pint 
130  grs.  of  solids,  of  which  94  are  NaCl,  15  Chloride  of 
magnesium,  0*39  Iodide  of  sodium,  and  0*008  Bromide  of 
sodium. 

9.  Zaizon.  The  waters  here  are  also  alkaline  and  sparkling.  The 
total  amount  of  solids  ia  an  imperial  pint  is — 26  grs.  in  the 
Ferdinandsbrunnen,'  and  8  in  the  Franzensbrunnen ;  nearly 
half  of  this  is  Carbonate  of  soda,  and  according  to  Greissing 
andSchnell,  there  are  2*4  grs.  (!)  of  Iodide  of  sodium  in  the 
former,  and  0*08  gr.  in  the  latter. 

Some  other  waters  contain  traces  of  Iodides  or  Bromides.  This  is 
the  case  with  the  springs  at  Scouls  aiid  Tarasp  (Class  iii.  5),  the 
Kreuzbrunnen,  and  Ferdinandsbrunnen,  at  Marienbad  (iii.  6),  the 
springs  at  Luhatschowitz  (ii.  2),  that  of  Marktbrunnen,  at  Carlsbad 
(iii.  2),  and  the  spring  at  Pur  ton  (vii.  8). 

vi.  Brines. — These  contain  from  125  to  2000  grs.  of  Chloride  of 
sodium  in  the  imperial  pint,  and  are  for  the  most  part  only 
used  for  bathing. 

/  These  brines  are  almost  as  strong  as  that 

1.  Achselmannstein.  \      of  Jaxtf eld,  an  imperial  pint  containing 

2.  Arnstadt.  j      more  than  2000  grs.  of  salts,  nearly 

(      wholly  composed  of  NaCl. 

3.  Hall.  (Both  in  the  Tyrol  and  in  Wiirtemberg  are  brine 
springs.) 

4.  Hubertusbrunnen,  in  the  Hartz  mountains,  contains  130 
;.!,TS.  NaCl,  and  100  grs.  of  Chloride  of  calcium  in  an  imperial 
pint. 

5.  Ischl  contains  about  275  grs.  NaCl  in  an  imperial  pint. 

6.  Jaxtfeld  contains  2400  grs.  of  Chloride  of  sodium  in  an  impe- 
rial pint. 

7.  Nauieim.  The  Kleiner  Sprudel,  74°*6 ;  the  Grosser  Sprudel, 
100°.     From  200  to  300  grs.  NaCl. 

8.  Rehme.  The  thermal  spring  about  325  grs.  of  NaCl ;  the 
cold  spring  about  130  grs.  and  20  of  Sulphate  of  soda. 
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9.  Wittekind  contains  300  grs.  NaCl,  and  about  9  grs.  of  the 
Chloride  of  magnesium  and  calcium  in  the  imperial  pint. 

vii.  Magnesia  or  Bitter  Waters, — The  Sulphates  of  soda  and  mag- 
nesia are  the  essential  constituents  of  these. 

1.  Cherry  Rock,  in  Gloucestershire.  A  little  free  COg.  Contains 
in  the  imperial  pint  56  grs.  of  solids,  of  which  16  are  Sulphate 
of  magnesia,  15  Sulphat^e  of  soda,  7  Chloride  of  sodium,  9 
Sulphate  of  lime,  3  nitrogenised  organic  matter,  and  traces 
of  Iodine  and  Bromine. 

2.  Friedrichshall.  A  little  free  COg,  and  about  240  grs.  of  solids 
in  the  imperial  pint ;  of  which  55  are  Sulphate  of  soda,  48 
Sulphate  of  magnesia,  80  Chloride  of  sodium,  38  Chloride 
of  magnesium,  13  Sulphate  of  lime,  and  4.^  Carbonate  of 
magnesia. 

3.  Gran.  These  waters  are  very  powerful,  containing  from  400 
to  800  grs.  of  Sulphate  of  magnesia  in  the  imperial  pint. 

4.  Ivanda.  This  water  does  not  contain  Sulphate  of  magnesia, 
but  sufficient  Chloride  to  give  it  a  title  to  "  bitter  water." 
It  contains  200  grs.  of  solids  in  an  imperial  pint,  of  which  146 
are  Sulphate  of  soda,  32  Sulphate  of  lime,  2*8  Carbonate  of 
lime,  17  Chloride  of  magnesium,  and  3*5  Nitrate  of  magnesia. 

5.  Kissengen.  The  bitter  water  here  contains  a  little  free  COg, 
and  in  an  imperial  pint  56  grs.  of  Sulphate  of  soda,  48  of 
Sulphate  of  magnesia,  36  Chloride  of  magnesium,  75  of 
Chloride  of 'sodium,  and  about  iV  gr.  of  Chloride  of  lithium. 

6.  Leamington.  The  old  well  contains  a  trace  of  COg  and  130 
grs.  of  solids  in  an  imperial  pint,  composed  of  58  grs.  each  of 
Chloride  of  sodium  and  Sulphate  of  soda,  29  grs.  of  Chloride 
of  calcium,  and  about  4  of  Chloride  of  magnesium. 

7.  Piillna  contains  in  the  imperial  pint  310  grs.  of  solids,  of  which 
154  are  Sulphate  of  soda,  5^  Sulphate  of  potash,  117  Sul- 
phate of  magnesia,  20  Chloride  of  magnesia,  8  Carbonate  of 
magnesia,  and  3  Sulphate  of  lime. 

8.  Purton,  near  Swindon,  contains  a  little  COg,  a  trace  of  Sul- 
phuretted Hydrogen;  and  in  an  imperial  pint  43 J  grs.  of 
solids,  of  which  14  are  Sulphate  of  soda,  9^  Sulphate  of 
magnesia,  10  Suli3hate  of  lime,  3 J  Carbonate  of  potash,  and 
4J  Chloride  of  sodium,  0*008  gr.  of  Iodide  of  sodium,  and 
O'Oll  gr.  of  Bromide  of  magnesium. 

9.  Saidschutz.  This  water  contains  in  an  imperial  pint  223  grs. 
of  solids,  composed  mainly  of  105  grs.  of  Sulphate  of  Mag- 
nesta,  58  of  Sulphate  of  soda,  31  of  Nitrate  of  magnesia,  6 
of  Carbonate  of  magnesia,  12^  of  Sulphate  of  lime,  and  5 
of  Sulphate  of  potash. 

10.  Sedlitz.  Of  the  140  grs.  of  solids  contained  in  an  imperial 
pint  of  this  water,  93  grs.  are  Sulphate  of  magnesia,  21 
Sulphate  of  soda,  6^  Carbonate  of  lime,  5  Sulphate  of  lime, 
and  5  Sulphate  of  potash. 
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viii.  Chalybeate  Waters  :- 


1.  Altwasser,  70°. 

2.  Briickenau,  49°-5. 

3.  Cambray,  51°. 

4.  Driburg,  51°. 

5.  Imnau,  51°. 

6.  Pyrmont,  54°-5. 

7.  Schwalbach,  49°-5. 

8.  Spa,  52°. 

9.  St  Moritz,  42°. 


10.  Booklet. 

11.  Borszek,  48° '5. 

12.  Cbeltenbam. 

13.  Cndowa,  52°. 

14.  Elster,  50°. 

15.  Franzensbadj  51°. 

16.  HaiTowgate. 

17.  Petersthal,  48°. 

18.  Eecoaro. 

19.  Eeinerz,  54°-62°. 

20.  Eippoldsau,  48°. 

21.  Tunbridge  Wells, 


'  These  are  almost  all  sparkling  alkaline 
waters,  a  few  only  containing  less 
than  their  bulk  of  COg.  The  iron 
exists  in  the  form  of  Bicarbonate  of 
the  protoxide,  aiid  varies  in  quantity 
from  0*3  gr.  to  1  gT.  in  the  imperial 
pint.  The  quantity  of  solid  matters 
reaches  50  grs.  in  the  Trinkquelle  of 
Driburg.  The  waters  of  Altwaser 
contain  from  4  to  8  grs. ;  the  Stahl- 
guelle  of  Bruckenau,  4J  grs. ;  those  of 
Cambray,  6^  grs. ;  those  of  Imnau, 
14j  grs. ;  those  of  Pyrmont,  35  grs. 
(one -half  being  composed  of  Bicar- 
bonate and  Sulphate  of  lime).  The 
Weinhrunnen  of  Schwalbach  has  15 
grs.  of  solids,  more  than  half  being 
Bicarbonates  of  lime  and  magnesia 
and  2J  Bicarbonate  of  soda.  The 
Stahlbrunnen  contains  only  5^  grs.  of 
solids.  The  water  commonly  drunk 
at  Spa,  the  Pouhon,  contains  about 
5  grs.  of  solids,  differing  very  little 
from  the  waters  of  Schwalbach.  The 
St  Moritz  waters  contain  less  iron 
than  the  Schwalbach. 
These  are  cold,  alkaline,  saline,  and,  ex- 
cepting No.  16,  sparkling.  The  iron 
exists  in  the  same  state  as  in  the  former 
variety,  and  in  about  the  same  quanti- 
ties. The  salts  are  Chlorides  of  sodium 
and  magnesium.  Carbonate  and  Sul- 
phate of  soda,  and  Sulphate  of  magne- 
sia. The  free  COg  also  holds  Carbonate 
of  lime  and  magnesia  in  solution  in 
these.  In  the  Franzensbad  waters  Sul- 
phate of  soda  (from  20  to  30  grs.  in  the 
pint)  prevails ;  in  the  Cudowa,  Bicar- 
bonate and  Sulphate  of  soda ;  in  those 
of  Bocklet,  Chlorides  of  sodium  and 
magnesium ;  in  those  of  Petersthal,  Bi- 
carbonates of  lime  (13  grs.)  and  mag- 
nesia (4^  grs.).  In  the  Montpellier 
spring  at  Harrowgate,  there  is  more 
than  double  the  quantity  of  saline 
matter  (113  grs.)  than  in  any  of  those 
here  mentioned,  and  of  this  82  grs. 
are  NaCl,  and  19  Chloride  of  Calcium. 
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ix.  Sulphur  Waters: — 

These  waters  have  the  odour  of  Sulphu- 
retted hydrogen,  and  it  is  due  to  the 
presence  of  minute  portions  of  Sul- 
phide  of  sodium,  and  sometimes  free 
Sulphuretted  hydrogen.  In  the  waters 
of  Harrowgate  (old  well),  1*8  gr.  NagS, 
and  0'72  cul).  inch  HgS  in  imperial  pint ; 
Montpellier,  1*7  gr.  NagS  ;  Bareges, 
1-7  gr. ;  Aix-la-Chapelle,  0-091  gr.  to 
0*022 ;  the  Kaiserquelle  evolves  a  little 
HS ;  Bagneres  du  Luchon,  ()'13  gr. 
NagS ;  Meinberg,  0*083  gr.  NagS  and 
2-66cub.in.H2S;  Borcette,  0*0063 NajS. 
The  waters  of  Baden,  in  Vienna,  contain 
the  unoxydised  sulphur,  as  Sulphide 
of  magnesium  and  H2S;  the  former 
constituent  varies  from  0*15  gr.  to 
0*147  gr.,  and  the  latter  from  0-102  c.i. 
to  0-84  c.  i.  in  an  imperial  pint.  In 
the  waters  of  Nenndorf  the  sulphur 
exists  as  Sulphide  of  calcium  and  iZg'^? 
in  the  proportion  of  0-69  gr.  of  the 
former  and  1-5  c.  i.  of  the  latter  to  the 
imperial  pint.  The  following  waters 
are  free  from  sulphides,  the  unoxy- 
dised sulphur  existing  as  Sulphu- 
retted hydrogen  only : — Eilsen,  from 
1*96  c.i.  to  2*62  c.i.  in  the  imperial 
pint;  Mehadia,  Kaiserquelle,  Ferdi- 
nandsquelle,  1*1  c.  i.,  LudwigsqueUe, 
0*6  c.  i.,  and  Karlsbrun,  only  a  trace ; 
Baden  (Switzerland),  a  trace ;  Aix-les- 
Bains,  0*55  c.  i. ;  Weilbach,  0*208  c.  i. 
The  waters  of  Aix-la-Chapelle,  Bor- 
cette,  and  Weilbach  are  alkaline  and 
salt,  and  the  former  two  evolve  abun- 
dance of  CO2,  and  contain  not  more 
than  42  grs.  of  solids.  Those  of 
Aix-la-Bains,  Eilsen,  Meinberg,  and 
Nenndorf  are  chiefly  sulphates.  The 
waters  of  Aix-la-Bains  contain  only 
4  grs.  of  solids  in  the  imperial  pint. 
The  Harrowgate  waters  contain  more 
than  three  times  the  amount  of  solids 
(chiefly  chlorides,  see  Class  vii. )  con- 
tained in  any  other  of  these  waters. 

x.  Earthy  Waters. — These  contain  from  12  to  35  grs.  of  solids  in 


1.  Aix-la-Bains,  108"^  to 

116^. 

2.  Aix-la-Chapelle,  116°  ' 

to  131°. 

3.  Baden  (Vienna),  89° 

to  95°. 

4.  Baden  (Switzerland), 

117°  to  122°. 

5.  Bagneres  de  Luchon, 

133°. 

6.  Bareges,  87°  to  113°. 

7.  Borcette,  171°. 

8.  Cauterets,  118°. 

9.  Eaux-Bonnes,  91°. 

10.  Eaux-Chaudes,  93°. 

11.  Eilsen,  59°. 

12.  Harrowgate,  50°. 

13.  Mehadia,  116°  to  133°. 
14  Meinberg,  61°. 

15.  Nenndorf,  50°. 

16.  Saint  Sauveur,  94°. 

17.  Weilbach,  54°. 
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tlie  imperial  pint.  Sulphate  of  lime  is  the  chief  consti- 
tuents of  the  waters  of  Bath  (114°),  Lucca  (116°),  and  Leuk 
(123°);  Bicarbonate  of  lime  and  magnesia  those  of  the 
waters  of  Wildungen  (sparkling) ;  Carbonate  of  lime  those 
of  Pisa,  Clifton  (74°),  and  Buxton  (82°). 

xi.  Silicious  Waters. — All  the  foregoing  waters  contain  from  the 
xiiy  of  a  grain  to  1  '2  grains  of  Silica  in  the  imperial  pint ; 
the  waters  of  Chaudes  Aigues,  Luxueil,  and  Mariara  con- 
tain larger  quantities.  The  geysers  of  Iceland  contain  10*7 
grs.  of  solids  in  the  pint,  and  of  these  5*4  grs.  is  Silica. 
It  is  chiefly  combined  in  all  with  soda  or  lime. 

xii.  Arsenical  Waters. — A  minute  quantity  of  Arsemate  of  lime  is 
contained  in  the  Kochbrunnen  at  Wiesbaden  (Class  iv.  10). 
A  trace  of  Arseniate  of  iron  in  the  Hauptquell^  of  Baden- 
Baden  (Class  iv.  1),  and  a  trace  of  Arseniate  of  soda  in 
Vichy  waters  (see  Class  i.  13). 

SULPHUR:  S  16  or  S=32.  Comb.  vol.  i;  above  1904°-L 
L.  Suljjhur.  Brimstone.  F.  Soufre.  G.  Schwefel. 
Sulphur  (from  sal,  salt,  and  Trvp,  fire,  was  employed  in  medicine 
by  the  Greeks,  Arabs,  and  Hindoos.  It  occurs  In  many  animal  sub- 
stances, as  Bile,  Albumin  of  egg,  in  some  plants,  as  in  theBrassicaceae, 
LTmbelliferse,  and  in  Garlic ;  and  in  the  mineral  kingdom,  in  gases, 
salts,  and  in  mineral  waters.  In  combination  with  metals,  it  forms 
the  abundant  ores  called  Pyrites — the  Sulphides  of  iron,  of  zinc, 
copper,  lead,  mercury,  &c.,  whence  it  is  obtained  by  roasting,  a  part 


Fig.  2L 

of  the  suljjhur  being  burnt  into  Sulphurous  acid,  and  another  part 
is  volatilised  without  change,  and  collected  in  chambers.  Native  or 
uncombined  sulphur  occurs  in  beds  of  blue  clay  in  volcanic  districts; 
that  of  commerce  is  btdught  chiefly  from  Italy,  Sicily,  and  the 
adjacent  islands.  In  1858  nearly  1000  cwts.  of  rough  sulphur  were 
imported.  Native  sulphur  is  purified  by  distillation  from  earthen 
pots  A,  A,  arranged  in  two  rows  in  a  large  furnace.     The  sulphur 
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fuses  and  sublimes,  and  passes  through  a  lateral  tube  (about  2  x  14 
inches)  in  each  pot,  into  another,  B,  placed  on  the  outside  of  the 
furnace,  which  is  perforated  near  the  bottom,  to  allow  the  melted 
Sulphur  to  How  into  a  pail  containing  water,  where  it  congeals  and 
forms  rough  or  crude  sulphur.  This  being  redistilled,  fused,  and 
cast  into  moulds,  forms  stick  or  roll  sulphur. 

Properties. — This  elementary  body  is  an  opaque,  shining,  brittle 
solid,  having  a  crystalline  fracture.  When  pure  it  is  pale  yellow ; 
but  it  may  vary  from  lemon-yellow,  through  green,  dark  yellow,  and 
brown-yellow,  according  to  the  degree  of  heat  to  which  it  has  been 
subjected.  Taste  insipid;  it  acquires  a  faint  and  peculiar  smell 
when  rubbed ;  grasped  in  the  hand  it  crackles  from  unequal  expan- 
sion. Sulphur  is  an  allotropic  body,  existing  as  it  does  in  the 
crystalline,  vitreous,  and  amorphous  states.  1.  The  crystals  are 
dimorphous.  In  the  native  state  sulphur  occurs  in  the  form  of 
rhombic  octohedra  (prismatic  system) ;  and  it  separates  in  this  form 
from  its  solution  in  chloride  of  sulphur  and  carbonic  disulphide. 
But  if  it  be  melted  and  allowed  to  crust,  and  then,  by  means  of  an 
aperture  made  in  the  crust  by  a  hot  wire,  the  central  fluid  portion 
be  poured  off,  the  cavity  will  be  found  lined  with  oblique  prismatic 
needles  (oblique  system).  This  latter  form,  however,  is  not  per- 
manent, but  soon  breaks  up  into  the  first  form,  and  the  conversion 
is  attended  by  the  evolution  of  as  much  heat  as  would  raise  an 
equal  bulk  of  water  4°.  Octohedral  sulphur  is  semitransparent,  of  a 
primrose-yellow  colour,  has  the  sp.  gr.  2*05,  and  melts  at  239°. 
Prismatic  sulphur  is  of  an  amber  colour,  has  the  sp.  gr.  1*98 — that  of 
roll  sulphur — and  melts  at  248°.  2.  The  vitreous  variety.  The 
effect  of  heat  on  sulphur  is  remarkable.  It  begins  to  melt  at  240°, 
and  iDetween  248°  and  284°  it  forms  a  clear,  moderately  limpid,  and 
yellow  fluid ;  heat  being  continued,  it  becomes  brown  and  opaque, 
and  at  356°  heat  becomes  latent,  and  the  sulphur  rapidly  assumes  a 
viscid  condition.  Heat  being  continued,  the  temperature  after  a 
time  again  rises,  and  at  about  500°  the  sulphur  again  liquefies,  and  if 
it  be  now  poured  slowly  into  cold  water,  a  soft  amber  or  brownish 
mass  results — vitreous  sulphur — which  may  be  drawn  out  into  threads 
The  sp.  gr.  of  the  variety  is  only  1'957.  In  a  few  hours  this  ductile 
sulphur  begins  to  part  with  the  latent  heat  it  had  absorbed,  and  is 
converted  into  a  yellow  brittle  mass,  composed  chiefly  of  the  octo- 
hedral form.  Heated  to  212°  the  change  is  effected  suddenly  with 
a  rise  of  28°  of  heat.  3.  The  amorphous  form  of  sulphur  is  repre- 
sented by  sublimed,  precipitated,  and  black  sulphur.  The  latter  is 
formed  by  heating  sulphur  to  600°,  and  suddenly  cooling  it. 

Sulphur  inflames  at  about  500°,  and  burns  with  a  blue  flame,  form- 
ing suffocating  fumes  of  sulphurous  anhydride  (SO2).  At  the  boiling 
point,  836°,  it  evolves  a  deep  yellow  vapour  of  sp.  gr.  6*617,  one 
volimie  of  which  contains  3  atoms  of  sulphur.  Crystalline  sulphur 
is  soluble  in  boiling  anhydrous  alcohol ;  freely  in  boiling  tiu^pentine, 
1-|  per  cent,  being  retained  on  cooling;  and  still  more  freely  in 
benzol  and  in  carbonic  disulphide,  3  parts  of  which  will  dissolve  1  of 
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siilpliur.  Chloroform  and  aether  are  but  feeble  solvents..  It  dissolves 
in  most  fatty  and  essential  oils.  It  is  insoluble  in  water,  is  a  bad 
conductor  of  heat,  an  insulator  of  electricity,  and  when  rubbed  be- 
comes negatively  electric. 

Sulphur  is  an  exceedingly  important  chemical  agent,  forming 
Sulphurets  or  Sulphides  with  the  various  metals,  for  the  most  part 
corresponding  to  their  oxides.  With  Oxygen  it  forms  seven  acids, 
of  which  Sulphurous  and  Sulphuric  are  the  chief;  with  Hydrogen, 
Hydi'osulphuric  acid,  or  Sulphuretted  Hydrogen.  It  readily  unites 
with  chlorine,  iodine,  and  bromine. 

Tests  of  Purity. — Crude  sulphur  contains  various  metallic  and  earthy 
impurities,  and  that  obtained  from  pyrites  is  usually  contaminated 
with  orpiment  (ASgSg).  When  pure  it  should  completely  evaporate  at 
500°,  and  wholly  dissolve  in  boiling  oil  of  turpentine.  It  should 
have  no  action  on  litmus.  Solution  of  ammonia  agitated  with  it, 
and  filtered,  leaves  no  residue  on  evaporation  (proving  the  absence  of 
orpiment  and  mineral  acids). 

Action. — Only  a  small  portion  of  Sulphur  is  absorbed  in  its  passage 
through  the  alimentary  canal,  the  bulk  actiagas  a  mechanical  irri- 
tant, and  so  producing  a  mild  purgative  action.  That  absorbed  is 
eliminated  as  hydrosulphuric  and  sulphuric  acids ;  the  sulphates  of 
the  urine  and  other  fluids  are  increased ;  and  all  the  secretions, 
especially  those  of  the  alimentary  canal  and  skin,  are  impregnated 
with  sulphuretted  hydrogen.  Silver  in  contact  with  the  cutaneous 
emanations  of  the  patient  is  blackened.  Since  Taurin,  an  essential 
constituent  of  the  bile,  contains  25  per  cent,  of  its  weight  of  sulphur, 
it  is  evident  that  this  element  may  sometimes  be  required  as  a 
restorative.  In  doses  of  from  5  to  20  grains.  Sulphur  is  a  gentle 
stimulant  to  the  excretory  glands,  especially  those  of  the  skin  and 
mucous  membrane.  In  doses  of  from  1  to  4  drachms,  it  gently 
excites  peristaltic  action  of  the  intestines. 

1.   Sulphur   Sublimatum,   P.B.      Sublimed  Sulphur.      Flowers   of 
Sulphur. 

Prepared  by  reducing  Sulphur  to  a  coarse  powder,  and  then  sub- 
liming from  a  large  iron  retort  into  a  sulphur-room,  where  the 
vapour  is  immediately  condensed.  A  little  sulphurous  acid  is  formed 
in  the  process  of  sublimation,  hence  the  necessity  of  washing  until 
the  water  fails  to  give  an  acid  reaction  to  litmus. 

Characters  and  Tests. — A  slightly  gritty  powder,  composed  of 
microscopic  granules,  of  a  fine  greenish- yellow  colour,  tasteless  and 
odourless,  except  when  heated ;  burning  in  open  vessels  with  a  blue 
flame,  and  evolution  of  sulphurous  acid.  Entirely  volatilised  by  heat 
(absence  of  earthy  impurity);  does  not  redden  moistened  litmus 
paper  (freedom  from  sulphurous  and  sulphuric  acids).  Solution  of 
ammonia  agitated  with  it,  and  filtered,  does  not  on  evaporation 
leave  any  residue  (absence  of  sesquisulphide  of  arsenic).  If  the 
ammoniacal  washings  should  yield  a  residue  containing  arsenic,  it 
may  be  detected  by  redissohdng  in  ammonia  and  supernaturating 
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with  hydro  chloric  acid,  when  golden  yellow  arsenious  sequisulphide 
or  orpiment  falls.     (See  tests  for  Arsenic.) 

Dose. — 20  grains  to  half  an  ounce.  Treacle  is  the  best  vehicle  for 
the  drug.  Half  a  pound  of  the  latter  may  be  mixed  with  a  pound  of 
treacle,  and  a  dessert  or  table  spoonful,  according  to  age,  taken  as  a 
laxative. 

Pharmaceutical  Uses. — Sublimed  sulphur  is  used  in  the  following 
preparations,  and  also  in  the  Emplastrum  ammoniaci  cum  hyd- 
rargyro,  and  Emplastrum  hydrargyri ;  in  the  Iodide  of  sulphur, 
Sulphurated  potash,  and  Sulphuric  acid. 

2.  Sulphur  Praecipitatum,  P.B.      Precipitated  Sulphur,     Lac  Sul- 

phuris,  or  Milk  of  Sulphur, 

Preparation. — Heat  5  ounces  of  sublimed  sulphur,  previously  well 
mixed  with  3  ounces  of  slaked  lime,  in  a  pint  of  wat^r,  stirring 
diligently  with  a  wooden  spatula,  boil  for  fifteen  minutes,  and  filter. 
Boil  the  mixture  again  in  half  a  pint  of  water,  and  filter.  Let  the 
united  filtrates  cool,  dilute  with  2  pints  of  water,  and,  in  an  open 
place  and  under  a  chimney,  add  in  successive  quantities  8  fluid 
ounces  of  hydrochloric  acid,  or  a  sufficiency,  previously  diluted  with 
a  pint  of  water,  until  effervescence  ceases  and  the  mixture  acquires 
an  acid  reaction.  Wash  the  precipitate  in  successive  portions  of 
distilled  water  until  the  fluid  ceases  to  have  an  acid  reaction,  and  to 
precipitate  solution  of  oxalate  of  ammonia.  Collect  the  precipitated 
sulphur  on  a  calico  filter,  and  dry  at  a  temperature  not  exceeding 
120°. 

When  slaked  liine  is  boiled  with  excess  of  sulphur,  ealcic  penta- 
sulphide  and  hyposulphite  are  formed  in  solution : 

30a0+12S+H2O  =  2CaS5+CaS2H204 . 

On  the  addition  of  hydrochloric  acid,  water,  calcic  chloride,  and 
sulphur  are  formed,  the  latter  of  course  being  precipitated. 

Properties. — A  greyish-yellow  impalpable  power  composed  of 
molecules,  much  smaller  than  the  microscopical  granules  of  subhmed 
sulphur.     On  this  account  it  is  most  suitable  for  medicinal  use. 

Tests  of  Purity. — Those  of  sublimed  sulphur.  Precipitated  sul- 
phur is  now  generally  disused  on  account  of  the  fraudulent  substitu- 
tion of  sulphuric  for  hydrochloric  acid  in  its  preparation.  When 
the  former  acid  is  used,  both  lime  and  sulphur  are  precipitated,  the 
former,  as  insoluble  sulphate,  forming  the  chief  portion  of  the  pre- 
cipitate. Sublimation  detects  the  impurity.  After  burning  oif  the 
sulphur  in  an  iron  spoon,  the  Sulphate  of  lime  remains,  and  its 
weight  may  be  found ;  but  the  microscope  is  the  readiest  test, 
revealing  abundance  of  minute  and  imperfect  flattened  j)risms  of 
selenite  (CaS042Aq). 

3.  Oleum  Sulphur atum,  P.B.     Sulphurated  Oil.     Balsamum  Sul- 

phuris.     Balsam  of  Sulphur. 
It  may  be  obtained  by  dissolving  Sulphur  (1  part)  and  Olive  Oil 
(8  parts)  by  boiling  together  in  a  large  iron  vessel.     It  is  a  dark 
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reddisli-brown  viscid  substance,  having  a  very  disagTeeable  odour 
of  sulphuretted  hydrogen. 

Dose. — 5  to  20  grs.  twice  or  thrice  a  day  as  a  stimulant  and  dia- 
phoretic; gr.  60-120  as  a  laxative ;  but  it  is  unfit  for  internal  use. 

Pharmaceutical  Uses. — As  a  medicinal  agent  this  preparation  is 
now  omitted  from  the  Pharmacopoeia,  but  it  is  employed  as  a  means 
of  facilitating  the  subdivision  of  metallic  mercury  in  the  preparation 
of  Emplastrum  ammoniaci  cum  hydrargyro  and  Emplastrum 
hydrargyri. 

4.  Unguentum  Sulphuris,  P.B.     Sulphur  or  Brimstone  Ointment. 

Preparation. — Mix  thoroughly  1  ounce  of  Sublimed  sulphur  with 
4  ounces  of  henzoated  lard. 

Action.  Uses. — In  scabies  it  is  specific  by  destroying  the  Acarns. 
In  porrigo,  impetigo,  and  acne  it  is  a  useful  stimulant. 

5.  Confectio  Sulphuris,  P.B.     Confection  of  Sulphur. 

Preparation. — Rub  well  together  4  ounces  of  sublimed  sulphur^  1 
ounce  of  acid  tartrate  of  potash,  and  4  fluid  ounces  of  syrup  of 
orange  peel. 

'Dose. — Grs.  60-120  act  as  a  mild  laxative,  especially  in  haemor- 
rhoids. 

OxTDES  OF  Sulphur. — The  following  compounds  of  Sulphur 
Oxygen  are  used  in  and  medicine  : — 

Sulphurous  acid,  HOSOg  =41,  or  H2SO3       =   82 

Sulphuric  acid,  HOSO3  =49,  or  H2SO4       =  98 

Hyposulphurous  acid,  2HO,S202=66,  or  £[28211204  =  132  . 

ACIDUM  SULPHURICUM. 

Sulphuric  Acid.     F.  Acide  Sulphurique.     G.  Schioefelsdure, 

This  important  acid  occurs  in  small  quantities  in  nature  in  vol- 
canic regions.  One  river  containing  the  free  acid  issues  from  the 
crater  of  Mont  Idor  in  Java,  while  another  similar  stream  issues 
from  the  volcano  of  Purace  in  Columbia.  Sulphates  are  abundant 
in  nature ;  water  is  rarely  or  never  free  from  them.  Gypsum  (calcic 
sulphate)  and  Epsom  salts  (magnesic  sulphate)  may  be  taken  as 
familiar  examples.  Sulphuric  acid  was  known  to  the  Arabs,  Per- 
sians, and  tlindoos. 

Sulphuric  acid  appears,  from  its  names,  to  have  been  originally 
made  in  Europe,  and  probably  also  in  Persia,  from  the  decomposi- 
tion of  vitriol  or  sulphate  of  iron,  a  practice  still  followed  at  Nord- 
hausen  in  Saxony.  The  sulphate  is  first  calcined,  so  as  to  expel 
nearly  the  whole  of  its  water  of  crystallisation.  The  acid  is  then 
distilled  from  an  earthenware  retort  at  a  red  heat ;  it  comes  over  as 
a  white  vapour,  which  condenses  into  a  dark-coloured  oily-looking 
liquid.  It  fumes  when  exposed  to  the  air,  has  a  sp.  gr.  of  1*9,  and 
is  known  in  commerce  as  the  Nordhausen,  Fuming,  or  Glacial  sul- 
phuric acid.     If  the  white  vapour  arising  from  the  acid,  when  gently 
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heated  in  a  glass  retort,  be  received  into  an  ice-cold  receiver,  a 
colourless  asbestos-like  mass  is  deposited.  This  is  anhydrous  sul- 
phuric acid,  or  sulphuric  anhydride  (803  =  80). 

At  65°  it  melts,  and  boils  at  112°.  Sp.  gr.  1-97.  The  dry  acid 
does  not  redden  litmus;  when  exposed  to  the  air,  dense  white 
fumes  are  produced  from  condensation  of  moisture.  In  contact 
with  water  it  produces  as  much  hissing  as  a  piece  of  hot  iron, 
and  forms  by  combination  with  the  water  a  solution  of  ordinary 
sulphuric  acid.  There  are  at  least  four  definite  compounds  of  sul- 
phuric anhydride  with  water.  The  first  contains  2  eq.  of  the  anhy- 
dride to  1  of  water  (Nordhausen  Oil  of  vitriol) ;  the  second  is  the 
monohydrate  (Oil  of  vitriol) ;  the  third,  containing  2  eq.  of  water  to 
1  of  SO3  (Glacial  sulphuric  acid) ;  and  the  fourth,  composed  of  3  eq. 
of  water  to  1  of  SO3. 

Monohydrated  Sulphuric  Acid,  HOS03  =  49  or  £[2804  =  98.     Dihy- 
dric  Sulphide.     Oil  of  Vitriol.     Vitriolic  Acid. 

Properties. — A  dense  oily-looking  liquid,  of  sp.  gr.  1*848,  colour- 
less and  inodorous,  but  intensely  acid  and  corrosive.  At  first  it 
feels  oily,  from  destroying  the  cuticle,  but  soon  acts  as  a  caustic, 
charring  both  animal  and  vegetable  substances  by  combining  with 
the  water  and  setting  free  the  carbon.  It  freezes  at  29°,  and  boils 
at  640°,  and  distils  unchanged.  Its  affinity  for  water  is  great, 
heat  and  condensation  being  produced  by  their  union.  It  absorbs 
moisture  from  the  air — J  of  its  weight  in  24  hours,  and  6  times  its 
weight  in  a  twelvemonth,  and  consequently  becomes  weaker  the 
longer  it  is  exposed.  It  owes  its  chemical  activity  to  two  qualities — 
a  great  affinity  for  water,  and  a  capacity  for  imparting  oxygen.  By 
virtue  of  the  first,  it  converts  sugar  into  a  mass  of  carbon,  and  alco- 
hol into  aether ;  and  by  virtue  of  the  second,  it  is  reduced  to  sul- 
phurous acid  when  heated  with  charcoal,  phosphorus,  sulphur, 
copper,  lead,  tin,  mercury,  bismuth,  arsenic,  antimony,  and  silver, 
sulphates  of  the  metal  being  at  the  same  time  formed  thus  : — 

Ag2+2H2804  =  Ag2S04+802-f  2Aq  . 

The  more  oxydisable  metals,  zinc,  iron,  cobalt,  nickel,  and  man- 
ganese are  dissolved  by  the  dilute  acid,  hydrogen  being  liberated, 
while  the  Sulphion  (SO4)  unites  with  the  metal  to  form  a  sulphate. 
Sulphuric  acid  is  the  most  powerful  of  the  acids,  and  displaces  from 
their  salts  all  other  acids. 

Preparation. — Sulphurous  acid  gas,  nitric  acid  vapour,  air,  and 
steam  are  simultaneously  admitted  into  oblong  leaden  chambers 
containing  water  at  the  bottom.  The  Sulj^hurous  acid  (8O2)  is 
obtained  by  burning  sulphur  in  a  proper  furnace.  The  Nitric  acid 
vapour  is  produced  separately  by  heating  nitre  (nitrate  of  potash) 
with  sulphuric  acid  in  an  iron  pot.  Sulphate  potash  is  formed,  and 
nitric  acid  (HNO3)  set  free.  The  quantity  of  nitre  used  is  about  -^-^  of 
the  sulphur  burnt.  Steam  is  caused  to  encounter  these  two  acid  gases 
where  they  meet  in  the  leaden  chamber,  which  is  long,  and  inter- 
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sected  by  partitions  nearly  reacliing  to  the  bottom,  in  order  tbat 
the  vapours  may  pass  through  it  slowly,  and  have  thus  more  time  to 
react  upon  each  other. 

The  reaction  is  simple.  The  Nitric  acid  is  deoxidised  by  the 
sulphurous  anhydride  to  the  state  of  nitric  oxyde: — 3SO2+2HNO3+ 
2H20  =  3H2S04+2NO  . 

The  Nitric  oxyde  thus  formed  immediately  absorbs  oxygen  from  the 
air,  and  is  converted  into  peroxyde  (NOg),  which  is  rapidly  reduced, 
again  by  the  Sulphurous  acid  to  Nitric  oxyde : — SOg+NOg+HgO 
^HgSO^  +  NO  ;  the  nitric  oxyde  thus  acting  as  a  carrier  of 
oxygen  from  the  air  to  the  sulphurous  acid,  itself  meanwhile  under- 
going no  diminution,  a  small  quantity  theoretically  being  able  to 
convert  an  indefinite  quantity  of  sulphurous  into  sulphuric  acid. 
As  it  is  formed,  the  latter  trickles  down  the  leaden  walls  of  the 
chamber,  and  is  dissolved  in  the  water  at  the  bottom,  which  becomes 
gradually  converted  into  liquid  Sulphuric  acid  of  considerable 
strength.  When  it  has  attained  a  density  of  1*5,  beyond  which  it 
absorbs  nitrous  fumes,  it  is  drawn  off,  and  evaporated  in  shal- 
low leaden  pans  to  a  sp.  gr.  of  1*72.  As  leaden  vessels  cannot  be 
longer  used  on  account  to  their  liability  to  melt,  and  to  erosion  by 
the  acid,  the  further  concentration  of  the  acid  is  effected  in  glass  or 
platinum  retorts,  until  it  has  a  sp.  gr.  of  1*84.  ^Hien  cooled,  it  is  re- 
moved into  large  carboys,  and  forms  the  Oil  of  Vitriol  of  commerce. 

1.  Acidum  Sulphuricum,  P.B.     Sulphuric  Acid. 

An  acid,  produced  as  above,  by  the  combustion  of  sulphur  and 
the  oxydation  of  the  resulting  sulphurous  acid  by  means  of  nitrous 
vapours.  It  contains  96*8  per  cent,  by  weight  of  Sulphuric  acid, 
H0,S03  or  HSO4,  and  corresponds  to  79  per  cent,  of  anhydrous 
acid,  SO3  or  SO3. 

Characters  and  Tests, — A  colourless  (free  from  organic  matter) 
liquid,  of  oily  appearance,  intensely  acid  and  corrosive,  sp.  gr.  1  '843 
(that  of  the  Oil  of  Vitriol  of  commerce).  It  evolves  much  heat 
(from  condensation)  on  the  addition  of  water,  and  when  thus 
diluted  gives  a  copious  precipitate  (BaS04)  with  chloride  of 
barium.  50*6  grains,  mixed  with  an  ounce  of  water,  require  for 
neutralisation  1000  grain  meas.  of  the  volumetric  solution  of  soda. 
Evaporated  in  a  platinum  dish,  it  leaves  little  or  no  residue  (a  trace 
of  sulphate  of  lead).  When  a  solution  of  sulphate  of  iron  is  care- 
fully poured  over  its  surface,  there  is  no  purple  colour  (see  p.  71, 
showing  absence  of  oxydes  of  nitrogen)  developed  where  the  two 
liquids  unite.  Diluted  with  six  times  its  volume  of  water,  it  gives 
no  precipitate  with  sulphuretted  hydrogen  (the  trace  of  sulphate  of 
lead  falls  on  dilution,  and  if  arsenic  be  present,  a  yellow  precipitate 
is  formed).  The  slightest  trace  of  colour  indicates  the  presence  of 
organic  matter. 

Impurities. — Commercial  sulphuric  acid  is  usually  contaminated 
with  the  oxydes  of  nitrogen,  sulphate  of  lead,  and,  when  the 
sulphur  used   in  its  manufacture   has    been   obtained  from  iron 
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pyrites,  with.  Arsenious  acid.  Dr  C.  0.  Eees  found  22*58  grains 
of  this  acid  in  a  fluid  pint  of  oil  of  vitriol,  and  Mr  Watson  states  that 
the  smallest  quantity  which  he  has  detected  in  the  same,  quantity 
of  acid  is  35^  grains.  Marsh's  test  (see  Arsenious  acid)  is  most  con- 
veniently employed  for  the  detection  of  this  impurity. 

Purification. — The  arsenic  is  first  removed  by  the  addition  of 
a  little  sulphide  of  barium.  Sesquisulphide  of  arsenic  and  sul- 
phate of  barium  are  formed,  both  being  insoluble  in  the  acid,  may 
l3e  separated  by  subsidence.  The  decanted  acid  may  be  freed  from 
its  other  impurities  by  redistillation  from  a  glass  retort  containing 
fragments  of  colourless  quartz  or  platinum  foil,  and  a  little  ammonic 
sulphate  (100  grains  to  a  pound  of  the  acid).  The  latter  decom- 
poses the  oxydes  of  nitrogen;  while  the  former  moderates  the 
ebullition.  The  perfectly  pure  acid  should  give  no  turbidity  or 
subsequent  precipitate  (PbS04)  when  diluted  with  thrice  its  bulk 
of  water. 

Incompatibilities. — Alkalies ;  oxydes,  such  as  magnesia ;  chlorates, 
acetates,  citrates,  tartrates,  and  carbonates ;  and  salts  of  lime,  baryta, 
and  lead. 

Sulphates. — Sulphuric  acid  displaces  from  their  combinations  all 
acids  which  boil  at  a  lower  temperature  than  itself.  The  sulphates 
of  the  metals  of  the  alkalies,  alkaline  earths  (excepting  sulphate  of 
magnesia),  and  of  lead,  are  not  decomposed  by  a  red  heat :  the  sul- 
phates of  zinc,  cadmium,  copper,  and  silver  are  decomposed  by  an 
intense  heat.  All  other  sulphates  (e.g.,  sulphate  of  iron)  part  with 
acid  when  strongly  heated.  All  are  decomposed  when  heated  with 
charcoal,  being  converted  into  sulphides.  Sulphate  of  baryta  may 
thus  be  readily  recognised,  BaS04+4C=BaS+4CO.  A  drop  of 
hydrochloric  acid  evolves  H2S  from  the  BaS  immediately,  and  the 
solution  gives  a  precipitate  (BaSO^)  with  a  soluble  sulphate  or  a 
drop  of  diluted  sulphuric  acid.  The  formation  of  this  precipitate, 
on  the  addition  of  nitrate  of  baryta,  is  the  test  for  a  soluble  sul- 
phate or  free  sulphuric  acid.  A  soluble  salt  of  lead  also  produces  a 
heavy  white  precipitate.     Both  are  insoluble  in  nitric  acid. 

Pharmaceutical  Uses. — The  preparation  of  Acidum  suljDhuricum 
aromaticum,  Acidum  sulphuricum  dilutum,  Infusum  rosaa  acidum. 

Antidotes. — Magnesia,  chalk,  w^hiting,  soap.  Dilution.  De- 
mulcents. 

2.  Acidum  Sulphuricum  dilutum,  P.B.     Diluted  Sulphuric  acid. 

Preparation. — Add  gradually  7  fluid  ounces  of  sulphuric  acid  to 
77  fluid  ounces  of  water,  and  when  the  mixture  has  cooled  to  60^ 
add  more  water,  so  that  it  shall  measure  83j  fluid  ounces.  Or  as 
follows : — Weigh  1350  grains  of  sulphuric  acid  in  a  glass  flask,  the 
capacity  of  which,  to  a  mark  on  the  neck,  is  one  point,  then  gradu- 
ally add  water  until  the  mixture,  after  it  has  been  shaken  and  cooled 
to  60°,  measures  a  pint. 

In  mixing  Sulphuric  acid  and  water,  the  former  should  always  be 
added  to  the  latter,  slowly,  in  a  fine  stream.     If  the  water  be  added 
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to  the  acid,  tlie  great  heat  which  is  suddenly  evolved  will  probably 
crack  the  vessel.  The  mixture  is  always  attended  with  condensa- 
tion, and  unless  the  acid  be  pure,  a  scanty  dull  white  precipitate  of 
sulphate  of  lead  occurs. 

Tests. — Sp.  gr.  1*094.  359  grains  (6  fluid  drachms)  require  for 
neutralisation  1000  gr.  meas.  of  the  volumetric  solution  of  soda, 
corresponding  to  10*14  per  cent,  of  anhydrous  Sulphuric  acid.  Six 
fluid  drachms,  therefore,  correspond  to  40  grains  of  the  anhydrous 
acid  (one  equivalent  of  SO3,  or  half  an  equivalent  of  SO3). 

Action  and  Uses  of  Sulphuric  Acid. — In  an  undiluted  state.  Sul- 
phuric acid  is  a  violent  corrosive  poison,  completely  destroying  the 
parts  with  which  it  comes  in  contact.  When  given  in  excess 
medicinally,  it  is  apt  to  produce  irritation  of  the  intestinal  canal. 
In  small  doses  properly  diluted,  it  may  be  given  when  it  is  desirable 
to  produce  an  acid  reaction,  or  to  counteract  alkalinity  in  any  of  the 
secretions.  Tending  to  render  the  urine  acid,  it  is  useful  in  cases 
of  alkaline  urine  with  Phosphatic  deposits.  Or  it  may  be  prescribed 
in  Dyspepsia,  when  accompanied  by  an  alkaline  condition  of  the 
secretions.  In  the  second  place,  this  acid  is  a  powerful  Astrin- 
gent. It  checks  secretion,  counteracts  haemorrhage,  and  braces  the 
muscular  tissue  throughout  the  body.  It  may  be  used  in  Heemop- 
tysis,  Melsena,  or  profuse  Sweating.  It  is  often  united  with  Tonics 
in  simple  Debility.  It  is  said  to  be  of  especial  use  in  atonic 
Diarrhoea.  Lastly,  like  other  acids,  it  is  given  in  drinks  to  allay 
thirst  in  pyrexia,  whence  it  gains  the  title  of  Refrigerant. 

Dose. — 5  to  30  minims  in  water,  or  some  bitter  infusion. 

Pharmaceutical  Uses. — It  is  an  ingredient  of  Infusum  Rosce 
Acidum,  which  contains  6  minims  in  a  fluid  ounce. 

3.  Acidum  Sulphuricum  aromaticum,  P.B.  Aromatic  Sulphuric 
acid. 

Preparation. — Mix  3  fluid  ounces  or  2419  grains  of  sulphuric 
acid  gradually  with  2  pints  of  rectified  spirit j,  add  2  ounces  of  cin- 
namon bark,  and  l\  ounce  of  ginger^  both  in  coarse  powder,  mace- 
rate for  seven  days,  agitating  frequently,  then  filter. 

This  is  a  simple  form  of  the  acid  elixir  of  Mynsicht,  and  is  a 
pleasant  method  for  exhibiting  Sulphuric  acid,  as  it  is  merely 
diluted  with  spirit  instead  of  with  water,  with  the  addition  of 
aromatic  principles. 

Tests. — Sp.  gr.  0*927.  304*2  grains  (6  fluid  drachms)  require  for 
neutralisation  830  grain  meas.  of  the  volumetric  solution  of  soda. 
Six  fluid  drachms,  therefore,  correspond  to  33*2  grains  of  anhydrous 
acid,  or  10*91  per  cent. 

Dose. — 5  to  30  minims. 

ACIDUM  SULPHUROSUM,  P.P.:  HO,S02=41  or  H2S03=82. 

Solution  of  Sulphurous  Acid  gas,  ot  Sulphurous  anhydride  in  water, 
and  constituting  9*2  per  cent,  by  weight  of  the  solution. 

Preparation. — Put  1  ounce  of  vjood  charcoal,  broken  into  small 
pieces,  and  4  fluid  ounces  of  sulphuric  acid  into  a  glass  flask,  con- 
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nected  by  a  glass  tube  with  a  wash-bottle  containing  2  ounces  of 

water,  whence  a  second  tube  leads  into  a  pint  bottle  containing  1 

pint  of  water,  to  the  bot- 
tom of  which  the  gas- 
delivery  tube  should  pass. 
Apply  heat  to  the  flask 
until  gas  is  evolved,  which 
is  to  be  conducted  through 
the  water  in  the  wash- 
bottle,  and  then  into  the 
water  in  the  larger  bottle, 
the  latter  being  kept  cold, 
and  the  process  being  con- 
tinued until  the  bubbles 
of  gas  pass  through  the 
solution  undiminished  in 
size.  The  product  should 
^^s-  22.  "be  kept  in  a  stoppered 

bottle  in  a  cool  place. 

In  the  above  process  the  sulphuric  acid  is  reduced  by  the  carbon 

to  SO2,  carbonic  acid,  or  as  it  is  now  called  carbonic  anhydride,  and 

water  being  formed  thus  : — 

C-f  2HOS03=2HO+C02+2S02 ,  or 
C+2HoS04  =  2H20+C02+2S02  . 

The  wash-bottle  arrests  the  CO2  and  other  impurities,  as  well  as 
some  portion  of  the  SO2.  Sulphurous  anhydride,  SOg  or  SO2, 
combines  immediately  with  water  to  form  sulphurous  acid,  HOSOg 
or  H2SO3.  The  gas  is  freely  soluble  in  water,  which  absorbs  at 
32°,  68-8  times  its  bulk;  at  59°,  43 '5;  and  at  75°,  32  times  its 
volume  of  the  gas. 

Characters  and  Tests. — A  colourless  liquid,  with  a  pungent  sulphu- 
rous odour.  Sp.  gr.  1  -04.  It  gives  no  precipitate,  or  only  a  very 
slight  one  (BaS04)  with  chloride  of  barium,  but  a  copious  one  if  solu- 
tion of  chlorine  be  also  added.  The  solution  gradually  absorbs 
oxygen  from  the  air,  and  becomes  converted  into  dilute  sulphuric 
acid,  and  a  little  is  formed  during  the  solution  of  the  gas  in  the 
water.  Chlorine,  by  virtue  of  its  great  affinity  for  hydrogen,  at  once 
determines  this  change,  the  oxygen  being  derived  from  the  decom- 
posed water  thus  :— S02+Cl2+2H20  =  2HCl+H2S04,  a  mixture  of 
hydrochloric  and  sulphuric  acids  resulting.  Iodine,  in  like  man- 
ner, forms  with  it  hydriodic  and  sulphuric  acids: — SO2+I2+ 
2H2O  =  2HI+H2SO4.  34*7  grains  of  the  solution,  mixed  with  an 
ounce  of  water  and  a  little  mucilage  of  starch,  does  not  acquire  a 
permanent  blue  colour  with  the  volumetric  solution  of  iodine, 
until  1000  gr.  measures  have  been  added.  (Hydriodic  acid  does 
not  turn  starch  blue.  At  the  point  mentioned,  the  iodine  is  just  in 
excess).  When  evaporated,  it  leaves  no  residue.  Owing  to  its 
affinity  for  oxygen,  sulphurous  acid  is  useful  as  an  oxydising  agent. 
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It  combines  with  alkalies  and  metallic  oxydes  to  form  soluble 
Sulphites.  The  presence  of  a  trace  of  sulphite  is  readily  deter- 
mined by  the  addition  of  a  fragment  of  zinc  and  a  few  drops  of 
hydrochloric  acid  to  the  solution,  the  SOg  is  deoxydised,  and  sul- 
phuretted hydrogen  formed  by  union  of  the  S  with  nascent  hydro- 
gen, thus: — SO2+H5+2H2O-I-HS.  A  little  moistened  lead -paper 
readily  detects  the  latter. 

Action  and  Uses. — As  produced  by  burning  sulphur,  SOg  in  the 
form  of  gas  has  been  used  for  bleaching  and  as  a  disinfectant  from 
ancient  times.  It  decomposes  sulphuretted  hydrogen  with  the 
precipitation  of  sulphur,  and  thus  removes  bad  smells.  It  destroys 
the  vitality  of  minute  vegetable  and  animal  organisms,  and  as  these 
are  necessary  agents  in  both  the  putrefactive  and  fermentative 
decompositions,  it  completely  prevents  these  processes.  Thus, 
meat  may  be  preserved  fresh  for  years  by  first  exposing  it  to  the 
action  of  SO2,  and  then  sealing  it  in  canisters  from  which  the  air 
has  been  displaced  by  nitrogen ;  and  the  fermentation  of  beer  or 
cyder  may  be  checked  by  burning  a  little  sulphur  in  the  cask 
before  filling  it  with  the  liquor.  For  the  same  reason,  sulphurous 
acid  gas  is  an  antidote  to  those  diseases  of  the  skin  which  depend 
on  the  presence  of  a  fungus.  It  is  extremely  serviceable  in  that 
form  of  fermentative  dyspepsia  which  is  associated  with  the 
development  of  Sarcina  ventriculi.  It  is  also  useful  in  scabies,  in 
cases  where  the  sulphur  ointment  may  be  objectionable. 

In  the  cutaneous  diseases  above  referred  to,  it  is  often  desirable 
to  expose  the  whole  of  the  surface,  as  well  as  the  underclothing  of 
the  patient,  to  the  action  of  the  remedy,  and  this  may  be  effected  by 
burning  ^  oz.  of  sulphur,  contained  in  an  iron  capsule,  in  a  wooden 
box  or  confined  chamber  large  enough  to  recei^^e  the  body  of  the 
patieQt  sitting  on  a  cane  chair.  A  little  steam  should  be  at  the  same 
time  admitted  into  a  corner  of  the  chamber,  and  means  adopted  to 
prevent  the  fumes  from  reaching  the  face  of  the  patient.  Sulphu- 
rous acid,  or  "sulphur  baths,^'  have  proved  serviceable  in  other 
diseases  of  the  skin, — viz.,  chronic  eczema,  impetigo,  and  psoriasis. 

Dose. — The  solution  of  the  Pharmacopoeia  may  be  applied  undi- 
luted, or  mixed  with  an  equal  quantity  of  ^at^r.  The  dose  for 
internal  use  is  from  ^  to  1  H.  dr.  in  some  aromatic  water. 

HYPOSULPHUROUS  ACID,  2HO,S202  =  66  or  H2S2H204=132, 

Is  only  known  i]i  Pharmacy  in  combination  with  soda.     See  Hypo- 
sulphite of  Soda. 

SULPHURETTED  HYDROGEN:  HS  =  17  orHgS^S^ 

Dihydric  Sulphide.      Hijdrosnljphuric   Acid.      F.   Acicle  Hydro-Sul- 
furiqiie.    G.  Schwefelwasserstoffsaure. 

Properties. — It  is  a  colourless  gas,  of  the  odour  of  rotten  eggs. 
100  cu.  in.  weigh  38  grs.  Sp.  gr.  =  1-174.  It  has  been  reduced  to  a 
clear  colourless  liquid  by  a  pressure  of  17  atmospheres.  It  is  inflam- 
mable, sulphurous  acid  and  water  being  produced.  Water  absorbs 
about  2 J  times  its  bulk,  acquiring  the  taste  and  smell  of  the  gas, 
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as  well  as  its  acid  property  of  reddening  litmus.  On  exposure 
to  the  air  some  H2S  escapes  ;  the  remainder  is  gradually  decomposed, 
the  H  being  oxydised  to  form  water,  and  the  suljDliur  precipitated, 
causing  turbidit}^  of  the  fluid. 

It  combines  with  bases,  and  forms  hydrosulphates,  as  that  of 
ammonia;  or  sulphides,  some  of  which  are  black,  others  red,  white, 
orange,  and  yellow.  Sulphuretted  hydrogen  is  absorbed  in  large 
quantities  by  charcoal,  and  is  exhaled  from  putrefying  animal  and 
vegetable  matters.  When  a  sulphate  is  present  in  the  decompos- 
ing matters,  it  is  converted  into  a  sulphide  by  loss  of  oxygen,  which 
combines  with  the  decaying  matter.  The  sulphides  contained  in 
mineral  waters,  such  as  Harrowgate  (see  p.  48),  are  commonly  derived 
in  this  manner  from  decaying  vegetable  matter. 

Preparation. — Put  ^  an  ounce  of  sulphide  of  iron,  with  4  ounces 
of  water,  into  a  bottle  closed  by  a  cork  with  two  holes  (fig.  23),  one 

of  which  is  fitted  with  a  tubular  fun- 
nel dipping  below  the  surface  of  the 
fluid,  and  the  other  with  a  tube  to 
give  exit  to  the  gas.  Pour  a  little 
sulphuric  acid  through  the  funnel  from 
time  to  time,  so  as  to  develop  the  H^S 
as  it  may  be  required,  FeS  +  H^SO^^ 
FeS04  -f  HgS.  The  gas  should  be  passed 
through  a  little  water  in  a  wash  bottle, 
as  shown  in  the  fig.,  before  it  is  con- 
veyed into  the  solution  to  be  tested. 
Action.  Uses. — Most  deleterious  when  respired,  even  if  much 
diluted.  Mineral  waters,  either  natural  (as  of  Harrowgate)  or  arti- 
ficial, taken  internally,  or  used  externally  in  the  form  of  a  bath,  are 
stimulant,,  especially  to  the  functions  of  the  skin  and  of  the  uterine 
system.  H2S  is  much  used  as  a  test.  It  should  be  freshly  prepared. 
The  following  tabular  statement  exhibits  the  behaviour  of  sulphur- 
etted hydrogen  with  acidified  solutions  of  the  metallic  compounds 
treated  of  in  this  work : — ■ 

2.  A  Precipitate  with 

Antimony  (orange  red). 

Arsenic  (yellow). 

Bismuth  (black). 

Cadmium  (bright  yellow). 

Chromium  (oxyde  and  sulphur). 

Copper  (black). 

Gold  (black). 

Iron,     peroxyde     (precipitated 

sulphur). 
Lead  (black). 

Mercury  (l)lack,  or  becoming  so). 
Platinum  (brownish  black). 
Silver  (black). 

Tin,  protoxide  (brownish  black). 
Tin,  peroxyde  (yellow). 


Fig.  23. 


1.  No  Precipitate  with 
Alumina. 
Baryta. 
Calcium. 
Chromium. 
Iron,  protoxide. 
Lithia. 
Magnesia. 
Manganese. 
Potash. 
Soda. 
Strontia. 
Zinc. 
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The  solutions  to  be  tested  should  be  acidified  with  a  few  drops  of 
hydrochloric  acid  before  the  gas  is  passed  through  them.  Neutral 
solutions  of  protosalts  of  iron,  manganese,  and  zinc  give  each  a 
slight  precipitate  of  black,  flesh-coloured,  and  white  sulphide  re- 
spectively with  HgS. 

The  following  reactions  deserve  attentive  consideration,  as  they 
have  an  influence  in  many  pharmaceutical  processes : — When  H2S  is 
passed  through  a  solution  of  ammonia,  potash,  soda,  lime,  or  baryta, 
hydrosulphates  of  potash  K20,H2S,  of  ammonia  H^NOjHgS,  and 
of  the  others,  are  formed,  which  remain  in  solution  and  absorb 
another  equivalent  of  H2S  if  the  gas  be  in  excess.  These  solutions 
smell  strongly  of  H2S.  The  hydrosulphates  may  be  otherwise  re- 
garded as  sulphides,  for  K20,H2S  =  K2S  sulphide  of  potassium, 
-f-HgO  water.  When  a  metallic  salt  is  precipitated  by  H^S,  a  sul- 
phide of  the  metal  is  actually  precipitated;  thus,  CuS04-hH2S  = 
H2S0^-f-CuS,  the  solution  becoming  acid  from  the  liberation  of 
I-I2SO4.  When  the  metal  is  too  firmly  combined  with  the  salt- 
radicle  to  be  separated  by  H2S,  this  may  be  accomplished  by  simul- 
taneously presenting  to  it  an  alkali ;  hence  the  use  of  hydrosulphate 
of  ammonium  (H^NHS)  as  a  precipitant. 

Tests. — The  peculiar  odour.  The  least  trace  may  be  detected  by 
means  of  a  bit  of  bibulous  paper  moistened  with  a  solution  of  acetate 
of  lead,  the  paper  blackening  immediately  it  comes  in  contact  with 
the  gas. 

Antidotes. — Inhalation  of  chlorine,  and  acids  taken  internally. 

PHOSPHORUS:  P  =  31  or  P-:31.     Comb.  vol.  |. 
F.  Phosphore.     G.  Phosphor, 

Phosphorus,  from  (pojg,  light^  and  (pep&u  to  bear,  was  discovered  by 
Brandt  in  1669.  He  separated  it  from  the  phosphates  of  urine ;  but 
it  is  now  procured  almost  entirely  from  the  ashes  of  bones,  which 
consist  chiefly  of  tricalcic  phosphate.  It  is  an  important  constituent 
of  nerve  tissue,  and  is  found  in  all  animal  and  vegetable  juices.  It 
occurs  in  the  mineral  kingdom  in  the  form  of  phosphates,  which 
give  fertility  to  some  soils. 

Preparation. — It  is  obtained  on  the  large  scale  by  the  action  of 
sulphuric  acid  on  powdered  bone-ash ;  3  parts  of  the  latter  are  mixed 
with  2  of  the  former,  diluted  with  20  parts  of  water.  After  three  days 
the  acid  liquid  is  separated  from  the  calcic  sulphate,  evaporated  to  a 
syrupy  consistence,  mixed  with  about  one-third  its  weight  of  powdered 
charcoal,  and  heated  to  dryness.  It  is  then  transferred  to  an  earthen 
retort,  terminating  in  a  wide  copper  tube  dipping  into  v/ater,  and 
slowly  heated  to  redness  (fig.  24).  At  this  temperature  P  distills 
and  condenses  beneath  the  water  in  yellow  drops,  while  hydrogen 
and  carbonic  oxyde  gases  bubble  upwards  through  the  water  and 
.escape.  The  P  is  subsequently  remelted  under  water,  purified,  and 
cast  into  sticks. 

,  -    In  the  first  stage  of  the  process,  two-thirds  of  the  lime  are  removed 
by  the  sulphuric  acid  as  insoluble  calcic  sulphate,  and  the  remainder, 
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ill  union  with  the  whole  of  the  phosphoric  acid,  forms  a  soluble 
superphosphate,  or  acid  calcic  phosphate ;  thus,  according  to  the  new 
notation : — 

Tricalcic  Phosphate.    Sulphuric  Acid.    Calcic  Sulphate.  ph(fsphate^ 


CagSPO^ 


+ 


2H2SO4 


2CaS04     +     H4Ca2P04 . 

When  the  superphosphate  is  heated  with  charcoal,  tribasic  phos- 
phate is  re-formed,  and  phosphoric  acid  set  free  : — 

3(H^Ca2P04)  ^  Ca32P04  +  4H3PO4  . 


Fig.  24. 

The  last  stage  of  the  process  consists  in  the  decomposition  of  the 
acid  as  soon  as  it  becomes  free;  thus,  4H3P04  +  16C  =  12H-|- 
16CO  +  4P,  sixteen  atoms  of  charcoal  being  sufficient  for  the  com- 
plete deoxydation  of  four  equivalents  of  phosphoric  acid. 

Properties, — Phosphorus  is  a  soft,  flexible,  semi-transparent,  wax- 
like solid,  sp.  gr.  =  r77,  colourless  or  yellowish,  tasteless.  On  ex- 
posure to  the  air  it  evolves  white  garlicky  fumes ;  it  becomes  luminous 
in  the  dark,  in  consequence  of  its  combination  with  oxygen.  It  is  so 
inflammable  as  to  take  Are  spontaneously  in  the  open  air ;  hence  it  is 
requisite  to  keep  it  under  water,  as  the  least  friction  excites  heat  enough 
to  ignite  it.^  When  air  is  excluded,  it  melts  at  lll°-5  Fahr.,  and 
boils  at  550°,  passing  oft'  as  a  colourless  vapour ;  at  32°  it  is  crystalline 
and  brittle,  and  from  its  solution  in  hot  naphtha  it  may  be  obtained 
in  dodecahedral  crystals.  Phosphorus  is  insoluble  in  water ;  it  is 
slightly  soluble  in  aether,  moderately  so  m  turpentine  and  the  other 
essential  oils,  and  in  benzol  and  the  flxed  oils ;  and  it  is  freely  soluble 
in  chloride  of  sulphur,  in  phosphorous  chloride,  and  in  carbonic 
dichloride.  Phosphorus,  like  sulphur,  is  allotropic,  existing  in  the 
following  five  different  forms : — 1.  The  transparent  or  vitreous  variety 
^bove  described.      2.  JVhite,  opaque  P,  derived  from  1  by  exposure 

*  Lucifer  or  Congreve  matches  are  generally  tipped  with  a  paste  made  of 
phosphorus  10  parts,  gelatine,  red  lead,  and  nitre,  25  parts  each. 
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to  light  and  water.  3.  Black  P,  obtained  by  suddenly  cooling  melted 
P.  4.  Viscous  P,  formed  by  heating  pure  P  to  near  its  boiling 
point,  and  suddenly  cooling  it.  5.  Red,  or  amorphous  P,  made  by 
heating  dry  P  in  a  flask  full  of  carbonic  anhydride,  to  between 
446"^  and  464°  for  30  or  40  hours.  It  is  a  remarkable  variety, 
having  the  colour  of  vermilion ;  it  is  destitute  of  odour,  has  a  sp. 
gr.  of  2*14,  and  may  be  heated  in  the  open  air  without  change  to 
500°,  it  then  melts,  bursts  into  a  large  body  of  flame,  emitting  white 
fames  of  phosphoric  anhydride. 

Tests. — Easily  recognised  by  the  above  characters.  Soluble  in 
sether  and  in  boiling  oil  of  turpentine. 

Action,  Uses, — Phosphorus  is  an  irritant  poison.  It  is  absorbed 
and  enters  the  blood  in  an  unoxydised  condition,  being  held  in 
solution  in  the  serum.  In  doses  of  from  1  to  5  grains  it  has  pro- 
duced fatal  depression  of  nervous  power,  especially  of  the  vaso-motor 
system  (Habershon,  "  Medico-Chir.  Trans.,"  vol.  1.  p.  96),  fatty 
degeneration  of  the  liver  and  intestinal  glandulse  occurs.  In  the 
course  of  a  few  days,  jaundice,  suppression  of  urine,  vomiting  of 
bilious  or  sanguinolent  matters,  and  a  fluid  condition  of  the  blood. 
Eesulting  ecchymoses  in  the  skin  and  mucous  and  serous  mem- 
branes appear,  and  the  temperature,  which  has  never  been  increased, 
rapidly  falls.  In  medicinal  doses  (^  of  a  grain)  it  is  a  stimulant  to 
the  nervous  system,  and  may  be  given  where  there  is  a  tendency 
to  nervous  prostration  and  general  enfeeblement,  as  in  the  early 
stages  of  the  palsy  of  the  insane  ;  and  in  cases  of  cerebral  or  spinal 
atrophy.  P  has  long  been  regarded  as  an  aphrodisiac,  and  may  some- 
times be  given  with  benefit  when  there  is  sexual  debility.  Oil  is  the 
projDer  menstruum. 

Antidotes, — At  first  an  emetic ;  afterwards  a  full  dose  of  castor  oil, 
which,  at  the  same  time  that  it  dissolves  the  poison,  carries  it  out 
of  the  body.  Subsequently  demulcents.  Persons  exposed  to  the 
fumes  of  P,  as  in  the  manufacture  of  lucifer  matches,  become 
cachetic,  and  often  suffer  necrosis  of  the  lower  jaw.  This  evil  may 
be  avoided  by  the  use  of  amorphous  (red)  phosphorus,  which  ex- 
hales no  vapour,  and  may  be  swallowed  with  impunity. 

Pharmaceutical  Uses. — Phosphorus  is  employed  in  the  two  pre- 
parations next  following,  and  in  the  Acidum  phosphoricum  dilutum. 

1.  Oleum  Phosphoratum,  B.P,     Phosphorated  Oil. 

Preparation. — Heat  Oil  of  Almonds  in  a  porcelain  dish  to  300°, 
and  keep  it  at  this  temperature  for  15  minutes,  then  let  it  cool,  and 
filter  through  paper.  Put  4  fluid  ounces  of  this  oil  into  a  stoppered 
bottle  capable  of  holding  4^  fluid  ounces,  and  add  to  it  12  grains  of 
Phosphorus.  Immerse  the  bottle  in  hot  water  until  the  oil  has 
acquired  the  temperature  of  180°,  removing  the  stopper  twice  or 
thrice  to  allow  the  escape  of  expanded  air,  then  shake  the  oil  and 
phosphorus  together  until  the  latter  is  entirely  dissolved. 

The  object  of  heating  the  oil  in  an  open  vessel  is  to  drive  off  any 
water,  and  to  precipitate  any  albumen  that  may  be  contained  in  it, 
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M.  Mehu  having  shown  that  the  presence  of  these  substances  cause, 
after  a  time,  the  separation  of  a  portion  of  the  phosphorus. 

Characters. — A  clear  and  colourless,  or  but  slightly  coloured  oil; 
phosphorescent  in  the  dark. 

Dose, — 5  to  10  minims,  formed  into  an  emulsion  with  Pulvis 
amygdalae  compositus. 

2.  Pilula  Phosphori,  P.B.     Phosphorus  Pill 

Preparation. — Put  2  grains  of  phosphorus  and  120  grains  of  bal- 
sam of  Tolu  into  a  Wedgewood  mortar  about  half  full  of  hot  water, 
and  when  the  phosphorus  is  melted  and  the  balsam  has  become 
sufficiently  soft,  rub  them  together  beneath  the  surface  of  the  water 
until  no  particles  of  phosphorus  are  visible,  the  water  being  kept 
at  or  near  140^.  Add  now  the  wax,  and,  as  it  softens,  mix  it 
thoroughly  with  the  other  ingredients.  Allow  the  mass  to  cool, 
excluded  from  the  air,  and  keep  it  in  a  bottle  immersed  in  cold 
water.     It  may  be  softened  with  a  few  drops  of  spirit  for  use. 

Dose. — 3  to  6  grains. 

OxYDES  OF  Phosphorus. — Phosphorus  forms  four  compounds  with 
oxygen: — (1)  Oxyde  of  phosphorus,  a  neutral  insoluble  compound; 
and  three  acids,  viz.,  (2)  Hypophosphorous  acid,  HPHgOg  (mono- 
basic); (3)  Phosphorous  acid,  H2PHO3  (dibasic) ;  and  (4)  Phosphoric 
acid  H3PO4  (tri  basic).     The  latter  two  exist  in  the  anhydrous  state. 

PHOSPHORIC  ACID. 

F.  Acide  Phosphorique.     G.  Phosphorsaure. 

This  is  the  most  important  of  the  compounds  of  phosphorus  and 
oxygen.  Phosphoric  anhydride  (PgO^)  may  be  readily  obtained  by 
burning  P  in  dry  air  or  oxygen.  It  is  a  snow-white,  flocculent, 
amorphous,  and  deliquescent  powder,  which  combines  with  water 
with  a  hissing  noise,  and  forms  a  solution  of  ordinary  Phosphoric 
acid,  P20.  +  3H20  =  2H3P04.  It  was  first  distinguished  in  1760  by 
Marggraff.  There  are  three  varieties  of  phosphoric  acid,  each  of 
which  possesses  the  properties  of  a  distinct  acid  : 

Metaphosphoric  acid,  H0,P05  ^^  ^^^3 

Ortho-  or  ordinary  phosphoric  acid,3HO,P05  or  H3PO4 
Pyrophosphoric  acid,  2HO,P05  or  H^PgO^ . 

When  dissolved  in  water  these  acids  form  salts  with  1,  3,  and  4 
equivalents  of  base  respectively.  Ordinary  or  tribasic  acid  is  the 
only  one  requiring  our  consideration  in  this  work.  Its  preparation 
in  the  dilute  form  is  best  effected  as  follows : — 

1.  Acidum  Phosphoricum  dilutum,  B.P.     Dilute  Phosphoric  Acid. 

Phosphoric  acid,  3HO,P05  or  H3PO4  dissolved  in  water,  and 
corresponding  to  10  per  cent,  by  weight  of  anhydrous  Phosphoric 
acid,  PO5  =  7 1  or  Pp^  =  1 42. 

Preparation.— Fnt  6  fluid  ounces  of  nitric  acid,  diluted  with 
8   ounces   of   water,   into    a  tubulated    retort   connected  with    a 


DILUTED  PHOSPHORIC  ACID.  65 

Liebig's  condenser,  and  having  added  413  grains  .of  phosphorus, 
apply  a  gentle  heat  so  as  slowly  to  distil  5  fluid  ounces  of  liquid. 
Keturn  this  to  the  retort,  and  continue  the  distillation,  occasion- 
ally returning  the  distillate,  until  the  phosphorus  has  entirely 
disappeared.  Transfer  the  contents  of  the  retort  to  a  porcelain 
dish  of  hard  well-enamelled  ware,  and  evaporate  the  liquid  until 
it  is  reduced  to  4  fluid  ounces  ;  then,  transferring  it  to  a  pla- 
tinum vessel,  continue  the  evaporation  until  it  is  reduced  to  about 

2  fluid  ounces,  and  orange-coloured  vapours  are  no  longer  formed. 
Mix  it  now  with  distilled  water  until  when  cold  it  measures  one 
pint. 

In  this  process,  the  P  deoxydises  the  nitric  acid,  converting  it 
into  nitric  oxyde  (NO),  which  escapes  and  forms  ruddy  fumes  by 
conversion  into  peroxyde  of  nitrogen  as  soon  as  it  comes  into  con- 
tact with  the  air.  Undecomposed  nitric  acid  also  escapes,  and  the 
object  of  distillation  is  to  recover  it.  As  soon  as  the  phosphorus  is 
dissolved,  this  is  no  longer  necessary,  and  the  excess  of  acid  is  dis- 
sipated in  the  process  of  evaporation.  If  this  be  continued  until 
dense  white  fumes  (phosphoric  anhydride)  arise,  a  transparent 
glassy  mass  (glacial  phosphoric  acid,  sp.  gr.  2*0)  remains.  The  Phar- 
macopoeia process  stops  a  little  short  of  this.  Dilute  idtric  acid  is 
used  in  order  to  avoid  explosive  ignition  of  the  P. 

Characters  and  Tests, — A  colourless  liquid  of  sour  taste  and  acid 
reaction ;  sp.  gr.  1  "08.  It  readily  combines  with  the  alkalies  and 
metallic  oxydes ;  355  grains  by  weight  poured  upon  180  grains  of 
oxyde  of  lead  in  fine  powder  leave,  by  evaporation,  a  residue  (prin- 
cipally phosphate  of  lead),  which,  after  it  has  been  heated  to  dull 
redness,  weighs  215*5  grains.  Six  fluid  drachms  therefore  correspond 
to  35*5  grains  of  anhydrous  phosphoric  acid  =  ^  an  equiv.  of  PO.-, 
or  J  an  equiv.  of  PgOg.  When  mixed  with  an  equal  volume  of 
pure  sulphuric  acid  and  then  added  to  a  solution  of  sulphate  of  iron, 
there  is  no  development  of  a  brown  colour,  proving  the  absence  of 
nitric  acid  (see  tests  for  nitric  acid,  p.  71).  Mixed  with  an  equal 
volume  of  solution  of  perchloride  of  mercury  and  heated,  ilo  preci- 
pitate (metallic  mercury)  is  formed  (proving  al)sence  of  phosphorous 
acid).  Phosphoric  acid  gives  no  precipitate  with  either — 1,  sul- 
phuretted hydrogen;  2,  chloride  of  barium;  3,  nitrate  of  silver 
acidulated  with  nitric  acid ;  or  with  4,  solution  of  albumen ; — 1  ami 

3  proving  the  absence  of  arsenic  and  other  metallic  impurities ;  2, 
the  absence  of  sulj^huric  acid;  3,  that  of  chlorine;  and  4,  that  of 
metaphosphoric  acid,  to  which  the  solution  of  ordinary  phosphoric 
acid  is  by  the  loss  of  2  eq.  of  water  reduced,  if,  in  the  preparation 
of  the  acid,  too  much  heat  be  used.  A  dull  red  heat,  however,  is 
required  for  this  conversion. 

Phosphates. — Neutral  solutions  of  the  orthophosphates  give, 
with  ammonio -nitrate  of  silver,  a  canary  yellow  precipitate  of 
phosphate  of  silver,  like  that  produced  in  a  solution  of  arsenious 
acid.  The  solubility  of  the  phosphate  of  silver  in  ammonia,  and 
in  dilute  nitric  acid,  readily  distinguishes  it  from  arsenite  of  silver. 
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Fig.  25. 


Neutral  solutions  of  the  orthophosphates  also  give  precipitates  with 
salts  of  liine  and  baryta,  and  with  ammonio-sulphate  of  magnesia  a 

crystalline  one  (fig.  25),  all  of  which  are 
soluble  in  mineral  and  acetic  acids.  The 
precipitate  ammonio-magnesic  or  triple 
phosphate  (MgH4NP04,6H20),  formed 
with  solution  of  ammonio-sulphate  of 
magnesia,  is  isomorphous  with  ammo- 
nio-magnesic arseniate  (see  Arseniates). 
As  triple  phosphate  is  insoluble  in  water 
containing  free  ammonia,  and  is  con- 
verted intoMggPgOy,  or  dimagnesic  pyro- 
phosphate when  ignited,  it  is  a  means  of 
estimating  the  amount  of  phosphates  in 
solution  — 100  parts  of  the  ignited  salt  corresponding  to  63*96  of 

Action.  Uses. — Phosphoric  acid  may  be  given  generally  as  the 
other  mineral  acids ;  it  is  considered  by  some  to  be  especially  appli- 
cable in  cases  of  alkaline  urine,  and  in  ossification  of  the  arteries, 
as  it  possesses  the  power  of  dissolving  phosphate  of  lime.  It  has 
been  also  recommended  in  Caries  and  Mollities  ossium.  It  may  be 
employed  in  the  preparation  of  Refrigerant  drinks  t.o  allay  thirst  in 
Diabetes  and  febrile  affections;  but  it  possesses  neither  the  astringent 
property  of  sulphuric  nor  the  alterative  powers  of  nitric  acid. 

Dose. — 10  to  60  minims,  diluted  with  sugar  and  water. 

Incompatibilities. — All  substances  that  are  incompatible  with  other 
acids. 

HYPOPHOSPHOROUS  Acid,  or  Hydric  Hypophosphite,  HPHp^. 

This  acid  is  obtained  by  boiling  phosphorus  in  water  with 
hydrate  of  baryta.  Phosphuretted  hydrogen  escapes,  and  hypo- 
phosphite  of  baryta  is  formed,  thus: — 3(BaO,H20)+8P+6H20  = 
3(Ba2PH202)  +  2H3P.  The  baryta  may  be  removed  by  the 
cautious  addition  of  sulphuric  acid,  and  a  solution  of  hypophos- 
phorous  acid  formed.  By  evaporation,  it  is  obtained  in  a  syrupy  form. 
It  is  a  feeble  acid,  and  by  the  gradual  absorption  of  oxygen  it  is 
converted  into  phosphoric  acid.  By  heat  it  is  decomposed  into 
phosphuretted  hydrogen  and  phosphoric  acid: 

2HPH202=H3P-f  H3PO4 . 

Hypophosphites. — These  salts  are  monobasic,  solu])le  in  water, 
and  easily  crystallisable ;  but  their  solutions  absorb  oxygen  at  a 
boiling  heat,  and  the  salt  is  gradually  converted  into  a  Phosphite. 
The  crystallised  salts  undergo  no  change.  The  hypophosphites  of 
the  metals  of  the  alkalies  are  anhydrous,  deliquescent,  and  soluble  in 
alcohol. 

Hypophosphite  of  Lime  {Cd^2VH..p^^  employed  in  the  prepara- 
tion of  Hypophosphite  of  Soda,  is  prepared  in  the  same  way  as  the 
baryta  salt,  substituting  slacked  lime  for  hydrate  of  baryta. 


BORACIC  ACID — SILICON.  67 

BORON:  B  =  ll  orB=ll. 

F.  Bore.     Borium.     G.  Boron, 

Boron  was  discovered  by  Davy  in  1807.  He  obtained  it  by  heat- 
ing potassium  with  boracic  acid,  as  a  dark  olive -coloured  powder, 
devoid  of  taste  and  smell,  and  not  acted  upon  by  the  usual  reagents  ; 
heated  in  the  air,  it  is  converted  into  boracic  acid. 

BORACIC  ACID,  B.P.  (663  =  34-9  or  'B.p^=^Q^'^).  Acidum  Boraci- 
cum,  Boracic  Anhydride.     F.  Acide  Boracique.     G.  Borax  Sdure. 

Boracic  acid  is  so  named  from  borax;  from  which  it  may  be 
separated  by  the  action  of  sulphuric  acid.  Boracic  acid  is  largely 
obtained  in  Tuscany  and  in  the  Lipari  Isles,  where  it  issues  in  the 
steam  from  fissures  in  the  earth.  Circular  basins  are  dug,  or  the 
fissures  surrounded  with  cylinders  of  brickwork,  and  water  is  let 
in,  which  boils  up,  from  the  vapour  passing  into  and  through  it. 
The  water,  having  dissolved  the  acid,  is  evaporated,  and  as  it  cools 
the  acid  is  deposited  in  scale-like  crystals,  which  are  then  dried. 

Properties. — Boracic  acid  is  usually  seen  in  transparent  scale-like 
crystals  (HB02,H20),  which  have  a  feeble  acid  taste,  and  redden 
litmus  slightly,  at  the  same  time  that  they  colour  turmeric  brown, 
like  an  alkali.  It  is  sparingly  soluble  in  cold,  but  requires  less 
than  3  times  its  weight  of  boiling  water  to  dissolve  it.  It  is  very 
soluble  in  alcohol,  and  gives  its  flame  a  green  colour.  The  crystals 
contain  3  eq.  of  water  of  crystallisation,  which  is  expelled  by  heat ; 
the  acid  then  melts,  and  on  cooling  is  brittle  and  glass-like,  and 
may  l)e  variously  coloured.  As  the  salts  of  this  acid  promote  the 
fusion  of  other  bodies,  borax  is  much  employed  as  a  blowpipe  flux. 

Action  Uses. — Boracic  acid  is  not  officinal,  except  as  a  test,  and 
as  a  constituent  of  Borax.  It  was  formerly  supposed  to  have  some 
anodyne  properties,  and  was  known  by  the  name  of  Sal  sedativus. 
It  is  used  to  increase  the  solubility  of  cream  of  tartar. 

The  Tartras  Borico  -potassicus  of  the  French  Codex  is  formed  by 
dissolving  4  parts  of  bitartrate  of  potash  and  I  part  of  crystallised 
l)oracic  acid  in  24  parts  of  water,  and  evaporating  the  solution  to 
dryness.  The  sour  amorphous  powder  is  soluble  in  water  in  all 
proportions.  One  part  of  boracic  acid  and  seven  of  acid  tartarate  of 
potash  forms  the  soluble  cream  of  tartar  of  the  shops. 

1.  Solution  of  Boracic  Acid. — Formed  by  dissolving  50  grains  of 
the  acid  in  1  fluid  ounce  of  rectified  spirit. 

Pharmaceutical  Uses. — As  it  colours  turmeric  brown,  and  does 
not  affect  the  colour  of  rhubarb,  it  is  used  as  a  test  of  the  purity  of 
the  latter. 

SILICON:  Si=14orSi=28. 

Silicon  is  a  non-metalhc  element.  It  is  obtained  from  siliea  in 
the  same  way  as  boron  from  boracic  acid.  It  exists  as  a  dark-brown 
J)owder;  and  in  crystalline  plates  of  metallic  lustre,  of  sp.  gr.  2*49, 
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almost  as  hard  as  diamond ;  very  infusible,  and  not  acted  upon  by 
any  acid  but  the  hydrofluoric. 

SILICA  or  Silicic  Anhydride  (SiO2=60)  is  the  only  oxyde;  as 
Sand,  Flint,  and  Quartz,  it  is  an  abundant  natural  production. 

The  Silicates  are  exemplified  in  the  common  natural  objects,  as 
Clay,  Felspar,  Talc,  Mica,  Asbestos,  Meerschaum,  French  chalk 
(steatite  or  soap  stone),  &c.  Most  of  the  silicates  are  fusible,  those 
of  the  alkalies  only  are  soluble  in  water,  but  when  these  are  com- 
bined with  the  silicates  of  the  earths  and  metallic  oxydes,  they  are 
no  longer  so.  These  double  silicates,  in  fact,  form  the  different 
varieties  of  Glass.  The  hard  Bohemian  glass  of  the  laboratory  is 
a  mixture  of  calcic  and  potassic  silicates  (K20,3Si02.CaO,3Si0.2), 
part  of  the  potassium  being  replaced  by  sodium,  and  part  of  the 
calcium  by  magnesium,  aluminum,  and  traces  of  iron  and  man- 
ganese. Plate  or  window  glass  consists  of  sodic  and  calcic  sili- 
cates, the  hardness  and  lustre  ])eing  within  certain  limits  propor- 
tionate to  the  quantity  of  lime.  The  bluish-green  tinge  of  this 
variety  is  due  to  the  soda.  Flint  glass  consists  almost  wholly  of 
potassic  and  plumbic  silicates,  that  of  English  make  containing 
about  one-third  of  its  weight  of  oxyde  of  lead,  which  renders  it  denser, 
more  fusible,  and  confers  a  higher  refractive  a  ad  dispersive  power. 
The  alkalies,  however,  corrode  it,  and  the  sulphides  blacken  it. 
German  and  the  inferior  kinds  of  English  bottle-glass  are  free  from 
lead,  and  consist  of  a  mixture  of  the  silicates  of  alumina,  lime, 
iron,  magnesia,  soda,  and  potash ;  the  olive-green  colour  of  the  Eng- 
lish variety  is  due  to  magnetic  oxyde  of  iron,  the  brown  tinge  of 
German  to  a  mixture  of  the  oxydes  of  iron  and  manganese. 

Uses. — Washed  silver  sand  or  powdered  flint  (Silex  contritus, 
P.L.  1851)  and  asbestos  are  useful  in  several  pharmaceutical  opera- 
tions. Powdered  steatite  is  a  most  grateful  and  beneficial  applica- 
tion in  Erythema  intertrigo,  Eczema,  and  similar  affections  of  the 
skin.  In  the  preservation  and  analysis  of  chemicals,  glass  is  invalu- 
able. Bohemian  glass  must  be  employed  in  all  operations  where 
great  heat  is  employed,  and  the  use  of  flint  glass  must  be  avoided  in 
the  preservation  of  the  caustic  alkalies  and  solution  of  sulphides. 

Oxydes  of  Nitrogen. — Nitrogen  combines  with  Oxygen  in  five 
different  proportions,  forming  compounds,  of  which  Nitric  anhydride 
(Anhydrous  nitric  acid)  is  the  most  important,  as  containing  the 
greatest  quantity  of  Oxygen. 

1.  Nitrous  oxyde,     .         .  NO  =22  or  N^O  =  44 

2.  Nitric  oxyde,        .         .  NO2=30  or  N202,orNO  =   30 

3.  Nitrous  anhydride,       .  NO3  =  30  or  N2O3  =  76 

4.  Peroxyde  of  nitrogen,  .  N04  =  46  or  Nli04,orNOo=  46 

5.  Nitric  anhydride,  .  N05  =  54  or  N2O5  ^=108 

The  first  and  last  of  these  compounds  are  employed  in  medicine, 
and  the  others  take  an  important  part  in  many  chemical  reac- 
tions. 
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NITRIC  ACID,  Nitric  Hydrate,  HN05  =  63  or  HN03  =  68. 
Aqua  Fortis.     F.  Acide  Nitrique.     G.  SaltjJetersdure. 

Nitric  acid  was  known  to  Geber,  and  probably  also  to  tbe  Hindoos. 
Cavendisb  first  clearly  ascertained  its  composition  by  passing  electric 
sparks  through  atmospheric  air  over  a  solution  of  potash  (Phil. 
Trans,  vol.  Ixxv.  p.  572,  and  vol.  Ixxviii.  p.  261, 1785).  It  may  fre- 
quently be  detected  in  the  atmosphere  after  thunderstorms,  the  oxy- 
gen and  nitrogen  combining  together  in  the  path  of  the  electric  dis- 
charge. In  combination  with  potash,  soda,  and  lime,  or  ammonia,  it 
is  found  efflorescent  on  the  soil  in  some  countries  (see  Nitre);  and  it 
is  produced  thus  naturally  by  the  direct  combination  of  oxygen  and 
nitrogen  when  brought  into  contact  with  porous  substances  con- 
taining alkaline  or  earthy  matters.  This  is  proved  by  the  experi- 
ments of  M.  Cloetz  (Acad.  Scien.  Paris,  1855).  He  passed  air,  puri- 
fied from  every  trace  of  ammoniacal  and  acid  vapours,  through  a 
number  of  flasks  containing  various  porous  substances  (calcined 
brick  dust,  carbonate  of  magnesia,  fragments  of  pumice,  &c.)  mois- 
tened with  pure  alkaline  carbonate.  The  experiments  were  con- 
ducted at  a  mean  temp,  of  51°  Fahr.,  and  lasted  four  months.  All 
the  eighteen  flasks  used,  excepting  those  containing  calcined  bones 
and  argillaceous  earth,  contained  nitrates.  Nitric  acid  is  a  constituent 
of  some  minerals;  and  nitrates  are  invariably  present  in  the  juices 
of  vegetables,  and  in  water  v/hich  has  percolated  through  soil  con- 
taining animal  and  nitrogenised  vegetable  matters. 

Preparation. — Nitric  acid  is  prepared  by  heating  together  equal 
weights  of  suljjJiuric  acid  and  nitrate  of  potash  in  a  glass  retort, 
and  collecting  the  liberated  acid  by  means  of  a  Liebig's  condenser. 
Equal  weights  of  the  substances  are  employed,  because  they  corre- 
spond to  1  molec.  of  nitrate  and  2  of  acid,  and  in  order  to  obtain 
a  soluble  hydropotassic  sulphate,  a  salt  which  may  be  readily 
washed  out  of  the  retort.  If  less  acid  were  used,  insoluble  sulphate 
of  potash  would  be  formed.  The  double  decomposition  which 
takes  place  is  represented  thus  : — KN03+H2S04=HN03+KHS04 . 
The  acid  thus  obtained  is  the  Monohydrate  (HNO3)  ^P-  8"i'-  1*517, 
at  59°,  and  contains  85*72  per  cent,  of  anhydrous  Nitric  acid 
(N2O5).  It  cannot  be  distilled  without  decomposition  of  a  minute 
portion,  and  hence  it  has  a  ruddy  tinge  from  the  presence  of  some 
of  the  lower  oxydes  of  nitrogen.  When  pure  it  is  colourless. 
Exposed  to  the  air  it  absorbs  moisture,  and  ultimately  forms  a  more 
stable  hydrate  composed  of  2  equivs.  of  the  monohydrate  and  3  of 
water  (2HN033H:20),  having  a  sp.  gr.  of  1*424,  and  containing  60 
per  cent,  of  the  anhydride  (N2O5).  It  may  l^e  distilled  without 
decomposition.  When  a  weaker  acid  is  distilled  it  parts  with  water 
until  it  attains  this  density;  a  stronger  acid  under  the  same  cir- 
cumstances loses  acid,  so  that  in  both  cases  the  stable  hydrate  of 
sp.  gr.  1*424  is  obtained.  This  is  the  acid  of  the  B.P.;  it  may  be 
formed  by  mixing  together  70  parts  of  the  monohydrate  and  30 
parts  of  water;  much  heat  is  evolved  in  the  union.     Commercial 
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nitric  acid  (Aqua  fortis)  is  usually  weaker  than  this,  the  sp.  gr. 
varying  from  1  -38  to  1  -39.  The  following  useful  table,  showing 
the  percentage  of  nitric  anhydride  in  acids  of  various  densities,  is 
due  to  the  industry  of  Ure  : — 


Specific  gravity. 

N2O5  in  100  parts 
by  weight. 

Specific  gravity. 

N2O5  in  100  parts 
by  weight. 

1-5000 

79-700 

1-2887 

39-053 

1-4940 

77-303 

1-2705 

36-662 

1-4850 

74-918 

1-2523 

34-271 

1-4760 

72-527 

1-2341 

31-880 

1-4670 

70-136 

1-2148 

29-489 

1-4570 

67-745 

1-1958 

27-098 

1-4460 

65-354 

1-1770 

24-707 

1-4346 

62-963 

1-1587 

22-316 

1-4228 

60-572 

1-1403 

19-925 

1-4107 

58-181 

1-1227 

17-534 

1-3978 

55-790 

1-1051 

15-143 

1-3833 

53-399 

1-0878 

12-752 

1-3681 

51-068 

1-0708 

10-361 

1-3529 

48-617 

1-0540 

7-970 

1-3376 

46-226 

1-0375 

5-579 

1-3216 

43-835 

1-0212 

3-188 

1-3056 

41-444 

1-0053 

0-797 

1 

Owing  to  the  large  quantity  of  oxygen  which  it  contains,  and  the 
facility  with  which  it  parts  with  it.  Nitric  acid  is  a  powerfully  cor- 
rosive or  oxydising  agent.  Its  action  on  the  metals  varies  with  the 
temperature*^  and  strength  of  the  acid.  The  monohydrate  is  without 
action  on  iron  and  other  metals.  When  diluted  to  sp.  gr.  from  1  -35 
to  1-25  its  action  is  most  energetic,  and  the  presence  of  nitrous 
acid,  owing  to  its  instability,  greatly  increases  the  oxydising  power 
of  nitric  acid.  The  action  of  nitric  acid  on  the  metals  may  be 
thus  illustrated.  Silver  and  palladium  with  the  cold  acid  give 
nitrates,  water,  and  nitrous  acid,  thus: — Ag2+3HN03=2Aglsr03 
-j-HgO+HNOg.  Copper  and  mercury  extract  2  atoms  of  oxygen, 
converting  a  portion  of  the  nitric  acid  into  nitric  oxide,  thus: — 
3Cu+8HN03=3(Cu2N03)+4H20+2NO.  With  a  stronger  acid 
(sp.  gr.  1*42)  ruddy  fumes  of  peroxide  of  nitrogen  are  freely 
evolved,  thus:— Cu+4HN03=Cu2N03+2H20+2N02;  and  at  a 
higher  temperature  the  acid  undergoes  complete  oxydation,  and  free 
nitrogen  is  evolved,  thus : — 5CU+I2HNO3  =  5(Cu2N03)+6H20 
-j-Ng.  With  more  oxydisable  zinc  the  more  dilute  acid  yields 
nitrous  acid:— 4Zn+10HNO3  =  4(Zn2NO3)+5H2O+N2O.  When 
a  stronger  acid  is  used,  ammonia  is  formed,  thus: — 4Zn+9HNOo 
=  4(Zn2N03)+3H20+H3N .  Water,  it  is  to  be  observed,  is  formed 
in  each  of  these  decompositions,  the  hydrogen  of  the  acid  being 
replaced  by  the  metals. 
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Other  substances,  as  charcoal,  phosphorus,  alcohol,  starch,  and 
sugar,  also  deprive  nitric  acid  of  its  oxygen.  It  stains  the  skin 
and  its  appendages  yellow  by  the  conversion  of  the  albuminous  con- 
stituent into  xanthoproteic  acid,  and  gives  a  deep  red  colour  with 
either  brucia  or  morphia. 

Impurities. — These  are  sulphuric  acid,  chlorine,  the  lower  oxydes 
of  nitrogen,  soda,  potash,  and  iron.  The  iron  is  derived  from  the 
iron  retorts  in  which  the  commercial  acid  is  prepared ;  the  other 
impurities  are  derived  from  the  articles  employed  in  the  manufac- 
ture, and  from  the  effect  of  heat  on  the  acid  itself.  Evaporated  on 
a  slip  of  glass  nitric  acid  should  leave  no  residue  (absence  of  fixed 
salts).  Diluted  with  water,  it  should  give  no  precipitate  with  either 
baric  or  argentic  nitrate  (absence  of  sulphuric  acid  and  chlorine  or 
chloride).  The  Nitrate  of  soda  from  Chili  contains  iodine.  Nitric 
acid  prepared  from  this  is  at  first  brown  from  the  presence  of  iodine 
(which  may  then  be  detected  by  starch),  but  after  a  time  it  becomes 
colourless  from  the  oxydation  of  the  iodine  into  iodic  acid.  (Pereira.) 
A  pure  acid  may  be  obtained  from  one  containing  all  these  impuri- 
ties by  diluting  it  if  necessary  to  sp.  gr.  1'42,  or  below,  and  distil- 
ling with  a  little  nitrate  of  silver  and  2  or  3  per  cent,  of  potassic 
dichromate.  The  nitrate  fixes  the  chld^ne  or  iodine,  and  the  chro- 
mate  removes  the  lower  oxydes,  while  Jae  sulphuric  acid  and  salts 
remain  in  the  retort. 

Licompatihles. — Alkalies  and  oxydes  g'&ertflly.  Carbonates,  ace- 
tates, sulphides,  sulphate  of  iron.  ■''• 

Antidotes. — Magnesia,  Chalk,  Lime  wdter.  Whiting ;  Bicarbonates 
of  the  alkalies ;  Soap. 

1.  Acidum  Nitricum,  P.B. — This  is  the  stable  sesquihydrate 
(SHNOgjSHgO).  It  is  defined  as  an  acid  prepared  from  nitrate  of 
potash  or  nitrate  of  soda  by  distillation  with  sulphuric  acid  and 
water,  and  containing  70  per  cent,  by  weight  of  nitric  acid,  HONO- 
or  HNO3,  corresponding  to  60  per  cent,  of  anhydrous  nitric  acid, 
NO,  or  N2O5. 

Characters  and  Tests. — Colourless,  sp.  gr.  1*42:  emitting  an  acrid 
corrosive  vapour.  Boiling  point,  250°.  It  distils  unchanged. 
Poured  upon  copper  filings,  dense  red  fumes  (peroxyde  of  nitrogen) 
are  immediately  formed ;  but  when  previously  diluted  with  an  equal 
volume  of  water,  only  a  colourless  gas  (nitric  oxyde),  which  becomes 
orange-red  (peroxyde)  as  it  mixes  with  the  air  (see  p.  55) ;  and 
which  if  it  be  conveyed  into  a  solution  of  sulphate  of  iron  gives  it  a 
dark  purple  or  brown  colour  (see  Nitrates,  p.  72).  The  acid  leaves 
no  residue  when  evaporated  to  dryness.  Diluted  with  six  volumes 
of  distilled  water,  it  gives  no  precipitate  with  chloride  of  barium  or 
nitrate  of  silver.  90  grains,  mixed  with  half  an  ounce  of  water, 
require  for  neutralisation  1000  grain  measures  of  the  volumetric 
solution  of  soda. 

Action.  Uses. — Nitric  acid  undiluted  is  a  powerful  caustic,  and 
as  such  is  applied  by  means  of  a  glass- rod  or  pipette  to  Warts. 
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Hsemorrlioids,  Phagedenic  ulcers,  Gangrene  of  the  mouthy  slough- 
ing Chancres,  Poisoned  bites. 

Pharmaceutical  Uses.  —  The  preparation  of  Acidum  nitricuni 
dilutum,  Acidum  nitro-hydrochloricum,  Liquor  Perri  pernitratis, 
Liquor  Hydrargyri  nitratis  acid  us,  Unguentuin  Hydrargyri  nit- 
ratis. 

2.  Acidum  Nitricum  dilutum,  P.B.     Diluted  Nitric  Acid, 

Preparation. — Dilute  6  fluid  ounces  of  Nitric  acid  with  24  ounces 
of  water,  then  add  more  water,  so  that  at  a  temperature  of  60°  it 
shall  measure  31  fluid  ounces.  Or  as  follows : — Weigh  2400  grains 
of  Nitric  acid  in  a  glass  flask  the  capacity  of  which,  to  mark  on  the 
neck,  is  one  pint,  then  add  distilled  water  until  the  mixture,  at  60°, 
measures  a  pint,  after  it  has  been  shaken. 

CJiaracters  and  Tests. — Sp.  gr.  I'lOl.  6  fluid  drachms  =  361 '3 
gi^ains  are  neutralised  by  1000  gr.  meas.  of  the  volumetric  sol.  of  soda, 
corresponding  to  54  grains  of  anhydrous  nitric  acid  (one  equiv.  of  NO5, 
or  half  an  equiv.  N20^)  or  14*95  per  cent. 

Action  and  Uses. — Tonic,  antalkaline,  and  resolvent.  It  is  desti- 
tute of  astringent  properties. 

It  is  beneficial  in  all  varieties  of  lithiasis,  removing  the  alkalinity 
which  is  usually  associated  with  the  phosphatic  diathesis ;  while  in 
oxaluria  and  in  the  uric  acid  diathesis  it  appears  to  relieve  (probably 
by  yielding  oxygen  to  the  blood)  that  depression  of  the  oxydising 
processes  of  which  these  conditions  are  the  result.  It  is  useful  in 
atonic  dyspepsia,  in  chronic  hepatic  diseases,  in  syphilitic  cachexia, 
and  generally  in  debility  of  the  muscular  and  nervous  tissues,  but 
especially  when  associated  with  a  tendency  to  fatty  degeneration. 
It  may  be  given  with  quinine,  strychnia,  and  the  bitter  infusions. 

Dose. — 10  to  30  minims,  suitably  diluted.  It  should  be  drunk 
through  a  quill  or  glass  tube. 

Nitrates. — Nitric  acid  is  monobasic ;  no  acid  nitrates  exist, 
and  only  a  few  basic  ones,  of  which  subnitrate  of  bismuth  is  an 
example.  Most  of  the  nitrates  (e.g.,  that  of  silver)  fuse  when  heated, 
and  at  a  high  temperature  they  are  decomposed.  Those  of  potasli 
and  soda  give  off  pure  oxygen,  and  are  converted  into  nitrites ; 
others,  such  as  copper,  evolve  a  mixture  of  oxygen  and  nitrogen, 
and  are  converted  into  pure  oxydes.  Thrown  upon  glowing  coals, 
the  nitrates  are  decomposed  with  scintillation ;  and  the  same  occurs 
Avith  "  touch  paper  '^  (paper  moistened  with  a  nitrate,  and  dried), 
the  liberated  oxygen  maintaining  the  smouldering  combustion.  As 
the  nitrates  are  all  soluble,  it  is  impossible  to  estimate  nitric  acid 
l)y  precipitation.  Its  presence  or  that  of  a  nitrate  may,  howeve]', 
be  readily  indicated.  If  the  acid  be  free,  neutralise  with  potash ; 
the  resulting  nitrate,  in  common  with  all  other  nitrates,  evolves 
nitric  acid  when  heated  with  sulphuric  acid,  and  we  have  only  to 
bring  in  contact  with  the  liberated  acid  a  fragment  of  copper,  or  a 
little  solution  of  protosulphate  of  iron,  to  demonstrate  the  presence 
of  one  of  the  lower  oxydes  of  nitrogen  derived  by  decomposition    . 
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irom  the  nitric  acid.  The  formation  of  peroxyde  of  nitrogen  hy 
the  action  of  copper  has  been  already  explained  (p.  70).  In  the 
iron  test,  the  protosalt  is  in  part  converted  into  persalt  by  the 
deoxydation  of  the  nitric  acid  into  nitric  oxyde,  which  dissolves  in 
the  undecomposed  part  of  the  solution,  and  gives  the  characteristic 
brown  colour.     The  decomposition  is  thus  represented : — 

6FeS04+3H2S04+2HN03  =  3(Fe23S04)+4H,0+6NO. 

The  addition  of  a  few  drops  of  hydrochloric  acid  to  a  solution  con- 
taining nitric  acid,  free  or  combined,  confers  the  power  of  dissolving 
gold  leaf.  (See  Nitrohydrochloric  acid).  Of  itself,  however,  this 
is  not  distinctive  of  the  presence  of  nitric  acid ;  for  the  chlorates, 
bromates,  and  iodates  mixed  with  hydrochloric  acid  have  the  same 
power.  These  salts,  however,  may  be  readily  known  from  the 
nitrates. 

The  following  are  the  nitrates  of  the  P.B. : — Argenti  nitras, 
Bismuthi  subnitratis,  Ferri  pernitras  (Liquor),  Hydrargyri  nitras 
(Liquor  acidus),  Plumbi  nitras,  Potassce  nitras,  Sodse  nitras. 

NITROUS  OXYDE:  NO  =  22  or  N20  =  44. 

Protoxyde  of  Nitrogen  or  Laughing  Gas. 

Preparation. — Introduce  a  sufficient  quantity  (1  pound)  of  anhy- 
drous nitrate  of  ammonia  into  a  stoppered  retort,  apply  heat  (230°) 
by  means  of  a  sandbath,  and  thus  fuse  the  salt.  Then  increase  the 
heat,  always  keeping  it  below  485°.  At  about  356°  the  salt  boils, 
and  between  460°  and  480°  is  decomposed  into  steam  and  nitrous 
oxyde,  NH4N03  =  2H20-{-N20,  the  latter  escapes  with  effervescence. 
A  free  and  equable,  but  not  tumultuous  liberation  of  gas,  should 
be  maintained  by  a  cautious  regulation  of  temperature.  Pass 
the  gas  through  two  deep  wash-bottles,  one  containing  half  a  pint 
of  water,  and  the  other  a  pint  of  water  to  which  a  fluid  ounce 
of  solution  of  potash  has  been  added,  and  finally  conduct  the  gas 
into  a  suitable  gas  holder  over  w^ater,  in  which  it  may  be  stored  for 
some  weeks.  As  w^ater  takes  up  more  than  f  of  its  bulk  of  gas  at 
60°,  it  will  at  first  be  necessary  to  repeat  the  operation,  when  there 
will  be  no  loss  of  gas.  It  is  desirable  that  the  gas  should  stand 
over  water  a  few  hours  before  it  is  inhaled.  The  v\^ater  in  the  gas 
holder  will  seldom  require  changing  oftener  than  once  in  six  months. 
When  the  nitrate  contains  water  of  crystallisation,  the  gas  is  dis- 
engaged less  equably,  and  if  the  temperature  be  allowed  to  rise  above 
500°  a  little  nitric  oxyde  is  liable  to  be  formed.  Hence  the  precau- 
tion of  washing  with  caustic  potash. 

CJiaracters  and  Tests. — A  colourless  gas,  sp.  gr.  1  '527,  having  a  faint 
sweetish  taste,  and  very  faint  agreeable  odour,  liquefied  at  45°  by  a 
pressure  of  50  atmospheres.  100  vols,  of  water  at  32°  dissolve  130 
vols,  of  the  gas;  77  vols,  at  59°;  and  60  vols,  at  75°.  It  supports 
combustion  almost  as  well  as  oxygen,  a  glowing  match  bursting  ijito 
flame  when  immersed  in  it.     A  stream  of  the  gas  directed  on  a  piece 
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of  moistened  blue  litmus  paper  does  not  affect  the  colour,  showing 
the  absence  of  the  acid  oxydes  of  nitrogen. 

Action  and  Uses. — Nitrous  oxyde  agrees  closely  with  oxygen  in 
its  action,  first  producing  cardiac  stimulation  and  then  asphyxia. 
The  stimulant  action  is  best  seen  when  the  gas  is  mixed  with  air,  as 
w^hen  the  lungs  have  not  been  sufficiently  cleared  of  it  by  a  forced 
expiration  before  inhalation  of  the  gas ;  in  this  case  the  patient 
becomes  excited  and  restless,  sometimes  violent,  and  sometimes 
affected  with  incontroUable  laughter.  But  when  the  gas  is  inhaled 
nndiluted,  these  effects  are  rarer,  and  although  there  is  commonly 
some  evidence  of  brief  excitement,  the  patient  becomes  unconscious 
in  from  half  a  minute  to  three  minutes  from  the  commencement  of 
inhalation.  In  this  condition  there  is  stagnation  of  the  capillary 
circulation,  and  as  a  consequence  increased  pressure  in  the  arteries, 
and  lividity  of  the  face.  The  stimulant  effect  must  not,  I  think,  be 
regarded  as  a  direct  effect  of  the  gas  on  the  heart,  but  as  the  conse- 
quence of  commencing  and  rapidly  increasing  stagnation  (asphyxia) 
of  the  blood  in  the  pulmonary  capillaries — an  impediment  which 
the  heart  is  at  once  called  upon  to  remove.  Oxygen  and  nitrous 
oxyde  both  cause  asphyxia,  by  disturbing  the  proper  proportions  of 
the  gases  of  the  blood,  and  the  action  of  the  latter  is  more  rapid  in 
proportion  to  its  greater  solubility  in  the  blood.  According  to  MM. 
Jolyet  and  Blanch,  the  asphyxia  is  not  due  to  the  presence  of  so 
large  a  quantity  as  34*6  per  cent,  of  its  volume  of  nitrous  oxyde  in 
the  blood,  but  to  the  exclusion  and  diminution  of  oxygen  {Archives 
de  Physiologic,  1873). 

The  state  of  unconsciousness  is,  of  course,  attended  by  and  is  co-ex- 
tensive with  that  of  anaesthesia.  The  duration  of  this  rarely  exceeds 
a  minute,  an  interval  of  time  sufficient  for  the  performance  of  such 
an  operation  as  the  extraction  of  a  tooth.  The  gas  should  be  inhaled 
by  means  of  a  suitable  mouth-piece,  from  an  India-rubber  bag  cap- 
able of  holding  8  or  10  gallons.  The  mouth-piece  is  provided  with 
two  valves,  arranged  so  as  to  allow  of  the  free  exit  of  expired  air, 
and  to  prevent  the  inspiration  of  atmospheric  air.  A  prolonged 
forcible  expiration  should  be  made  before  the  inhaler  is  placed  on 
the  mouth.  If  the  inhalation  be  too  prolonged,  the  heart's  action  is 
arrested  from  over- venous  distension;  when  this  occurs  a  jugular 
vein  should  be  opened,  and  artificial  respiration  employed. 

Nitrous  Oxyde  Water. — A  solution,  effected  under  pressure,  of 
4  or  5  volumes  of  the  gas  in  water,  has  been  proposed  as  a  stimulant, 
under  the  name  of  Aqua  nitrogenii  protoxydi. 

IODINE:  1  =  127  or  1  =  127.     Comb.  vol.  of  vapour,  1. 
lodinium.     lodum,  P.B.     F.  lode.     G.  lod. 

Iodine,  from  ioulv\r,  violet-coloured,  which  distinguishes  its  vapour, 
was  obtained  by  Courtois  in  1812  in  the  residual  Hquor  of  the  pro- 
cess for  obtaining  soda  from  Kelp.  Though  so  lately  discovered, 
its  effects  have  long  been  obtained  in  medicine,  as  it  is  found  in  sea 
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and  several  mineral  waters,  and  in  sea-weeds,  sponge,  corals,  and 
some  molluscous  animals.  In  the  present  day,  the  leaf  of  a  sea- 
weed (a  species  of  Laminaria)  is  employed  in  the  Himalayas,  and 
called  the  goitre-leaf,  and  in  S.  America  the  stems  of  a  sea-weed  are 
sold  by  the  name  of  goitre-sticks,  because  they  are  chewed  by  the 
inhabitants  wherever  goitre  is  prevalent.^  Burnt  sponge  has  been 
long  a  popular  remedy  for  the  same  disease  in  this  country. 

Extraction. — Iodine  is  obtained  from  the  ashes  of  sea-weeds,  called 
kelp,  and  is  largely  prepared  at  Glasgow.  Graham  states,  that  the 
long  elastic  stems  of  Fucus  palmatus  afford  most  of  the  iodine  con- 
tained in  kelp ;  and  as  this  is  a  deep-sea  plant,  it  is  found  most  on 
exposed  sea  coasts.  Dr  Traill  says,  that  the  greatest  quantity  is 
produced  by  kelp  made  from  "  drift-weed,"  which  is  in  a  great  mea- 
sure composed  of  Fucus  digitatus  and  F  Loreus;  and  that  "cut 
weed,"  which  consists  of  F.  vesiculosus  and  F.  serratus,  yields  much 
less  of  it.  It  is  also  yielded  in  very  large  proportion  by  certain 
species  of  Laminaria,  especially  the  common  L,  digitata.  According 
to  the  experience  of  a  manufacturer,  100  tons  of  Caithness  kelp 
yield  1000  pounds  of  iodine,  or  about  a  224th  part. 

The  dried  sea- weed  is  burnt  in  shallow  excavations  in  the  ground, 
at  a  low  heat,  to  avoid  dissipation  of  the  sodic  iodide.  The  half- 
fused  ash  (help)  is  powdered,  and  exhausted  with  boiling  water. 
The  solution  is  evaporated  to  a  small  bulk,  and  the  sulphates  and 
carbonates  removed  by  crystallisation.  Disodic  sulphide,  sodic 
carbonate,  and  hyposulphite,  with  the  sodic  iodide,  remain  in  the 
dark  brown  mother  liquor  or  Iodine  ley,  which  having  attained  a 
sp.  gr.  of  1*35  is  mixed  with  one-eighth  of  its  bulk  of  sulphuric  acid, 
and  allowed  to  stand  for  twenty-four  hours.  Carbonic  anhydride, 
sulphurous  anhydride,  and  sulphide  of  hydrogen  gases  escape,  and 
sodic  sulphate  and  sulphur  separate.  These  are  removed,  and  the 
acid  liquid  which  retains  all  the  sodic  iodide  is  heated  in  a  retort  to 
140°,  when  powdered  black  oxide  of  manganese  is  added.  The 
iodine  is  now  liberated,  and  distils  at  a  low  temperature,  and  is 
collected  in  suitable  reservoirs,  sodic  and  manganous  sulphate  re- 
maining in  the  retort.  The  following  formula  represents  the  de- 
composition : — 

2NaI+Mn02+3H2S04=2NaHS04+MnS04+2H20+2I. 

If  the  temperature  rise  as  high  as  212°,  chlorine  is  evolved  from  the 
sodic  chloride  retained  in  the  iodine  liquor,  and  combines  with  the 
iodine.     This  must  be  carefully  avoided. 

lodum,  P.B.  Iodine.  A  non-metallic  element,  obtained  princi- 
pally from  the  ashes  of  sea- weeds  as  above  described. 

Characters  and  Tests. — In  soft  laminar  crystals,  of  a  weak  chlori- 
nous  odour,  bluish  black,  with  a  metallic  lustre,  crumbling  when 
rubbed  between  the  thumb  and  fingers,  and  staining  the  cuticle  dark 
yellowish  brown.  Sp.  gr.  4*94 ;  when  heated  fusing  at  225°,  boiling 
at  348°,  and  yielding  a  beautiful  violet-coloured  vapour,  sp.  gr.  8*71. 
*  Vide  Ptoyle's  Illustr.  of  Himalayan  Botany,  p.  441. 
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Very  sparingly  soluble  in  water  (1  part  in  7000),  but  freely  soluble 
in  alcohol,  cetlier,  and  solution  of  iodide  of  potassium.  The  aqueous 
solution  strikes  a  deep  blue  colour  with  starch.  It  sublimes  without 
leaving  any  residue ;  and  the  portion  that  first  comes  over  does  not 
include  any  slender  colourless  prisms  emitting  a  pungent  odour, 
(Cyl).  A  little  cyanide  is  liable  to  be  formed  during  the  combustion 
of  the  sea- weed  by  the  mutual  action  of  the  organic  matter  of  minute 
marine  animals  attached  to  the  sea- weed,  and  the  alkaline  salts  at  a 
high  temperature  (see  p.  100) ;  and  this  is  decomposed  when  the 
iodine  is  liberated,  and  unites  v/ith  it.  12-7  grains  dissolved  in  an 
ounce  of  water  containing  15  grains  of  iodide  of  potassium,  require 
for  complete  decoloration  1000  gr.  meas.  of  the  volumetric  solution 
of  hyposulphite  of  soda  (which  see  for  the  explanation  of  this  reac- 
tion). It  evaporates  at  ordinary  temperatures,  and  is  deposited  in  the 
upper  part  of  the  bottle  in  which  it  is  contained  in  brilliant  rhombic 
based  octohedrons. 

Impurities. — Iodine  is  said  to  be  sometimes  adulterated  witli 
charcoal,  plumbago,  black  oxyde  of  manganese,  and  sulphide  of 
antimony.  All  but  the  last  remain  after  sublimation ;  the  black 
antimony  is  insoluble  in  cether ;  but  its  chief  impurity  is  moisture, 
of  which  it  sometimes  contains  as  much  as  15  or  20  per  cent.,  when 
it  looks  wet,  and  sticks  to  the  sides  of  the  bottle.  It  should  be 
entirely  soluble  in  oether. 

Iodine  combines  directly  w^ith  some  of  the  metals,  e.g.,  iron  and 
zinc,  which  disappear  Avhen  phiced  in  water  with  iodine,  iodides  of 
the  metals  being  formed.  Iodine  imbues  starch  with  an  intense 
blue  colour,  the  production  of  which  is  a  decisive  indication  of  the 
presence  of  either  substance.  This  test  is  also  so  very  delicate  that 
the  blue  colour  is  produced  when  starch  is  added  to  a  solution  of  one 
part  of  iodine  in  a  million  parts  of  water.  The  test  may  be  applied 
in  various  ways :  A  few  starch  granules  may  be  thrown  into  the 
fluid  sus]3ected  to  contain  iodine,  and  when  they  have  settled  to  the 
bottom  of  the  vessel,  they  may  be  removed  with  a  pipette  and  ex- 
amined under  the  microscope.  If  there  be  much  free  iodine  present, 
the  starch  granules  are  dyed  the  deepest  indigo.  If  an  aqueous 
solution  of  starch  be  used,  a  brilliant  blue  is  inunediately  developed 
wdien  the  fluid  contains  only  a  trace  of  iodine.  Paper  smeared  with 
starch  and  dried,  is  conveniently  preserved  as  a  test  for  iodine.  The 
blue  colour  is  only  developed  in  the  presence  of  free  iodine ;  it  dis- 
appears on  heating  the  mixture,  but  partially  returns  as  it  cools. 
The  alkalies,  sulphurous  acid,  and  sulphide  of  hydrogen  also  remove 
the  colour. 

Action.  Uses. — The  extensive  use  in  medicine  of  iodine  and  its 
compounds  was  first  brought  about  by  the  discovery,  made  not  long 
ago,  that  this  substance  was  the  active  ingredient  of  l)urnt  sponge,  a 
remedy  long  used  in  goitre.  Given  internally,  iodine,  free  or  in 
combination,  passes  into  the  blood,  and  thence  into  all  the  fluids  of 
the  body,  including  the  milk  and  the  sweat.  It  tends  after  a  time 
to  impoverish  the  blood,  and  in  this  manner  may  lead  to  atrophy  of 
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the  solid  tissues.     Its  prolonged  and  injudicious  use  is. said  to  have 
caused  absorption  of  the  niammse  and  the  testicles.     When  contained 
in  blood,  it  appears  to  excite  the  glandular  system  generally  to 
unusual  activity,  especially  the  salivary  glands,  the  liver,  and  the 
kidneys.     Its  beneficial  action  in  morbid  conditions  of  these  organs 
is  doubtless  due  to  this  functional  excitement,  under  the  influence  of 
which  morbid  deposits  are  removed,  or  prevented.     It  has  a  power- 
ful curative  action  in  two  classes  of  disease,  namely,  syphilis  and 
scrofula.     In  the  former  disease,  its  influence  is  most  marked  in  the 
secondary  and  tertiary  forms.     In  Scrofula,  the  remedy  may  l)e 
simultaneously  used  internally  and  externally,  iodide  of  potassium 
or  iron  being  given  by  the  mouth,  while  the  Liquor  iodi  is  ap- 
plied to  the  enlarged  glands  or  swollen  joints.     As  a  result  of  the 
stimulant  action  on  the  glands,  and  of  the  readiness  with  which 
iodine  combines  with  the  metals,  it  is  a  valuable  remedy  in  metallic 
poisoning,  promoting  the  elimination  of  the  metal  from  the  body. 
Iodine  may  be  used  as  a  diuretic  in  dropsies.     Unless  it  is  required 
to  stimulate  the  mucous  membrane  of  the  gullet  and  stomach,  or  to 
employ  iodine  as  a  disinfectant  of  these  parts,  free  iodine  should 
never  be  given  internally,  since  it  possesses  no  other  advantage  over 
iodide  of  potassium,  which  is  more  readily  absorl:)ed.      And  this 
remark  is  equally  applicable  to  the  external  use  of  iodine,  iodide  of 
potassium  being  much   more   readily  absorbed  than   free  iodine. 
Indeed,  strong  solutions  of  iodine,  such  as  the  Linimentum  iodi, 
cause  so  much  irritation  of  the  skin,  amounting  in  delicate  persons 
to  fine  vesication,  that  little  or  no  iodine  is  absorbed.     What  benefit 
results  must  be  attributed  more  to  the  effects  of  common  irritation 
than  to  a  specific  action  on  the  part  derived  by  absorption.     If  it  be 
wished  to  secure  absorption,  a  solution  not  stronger  than  the  tincture 
should  be  used.     Iodine  is  very  useful  in  preventing  putrescent  de- 
composition within  cystic  tumours,  and  in  promoting  their  suppura- 
tion.    An  injection  for  this  purpose  may  be  made  by  the  addition  of 
2  fl.  drs.  of  the  tincture  to  a  pint  of  water.     The  cyst  may  be  freely 
washed  out  with  a  pint  or  more  of  this  fluid  (see  "  Treatment  of 
Hydatid  Cysts  of  the  Liver,''  by  the  Editor,  Med.  Chir.  Trans,  vol. 
xlix.)     In  order  to  promote  adhesive  inflammation  between  the  sur- 
faces of  serous  membranes,  as  in  the  radical  cure  of  Hydrocele,  the 
solution  should  be  ten  times  stronger.     After  it  has  been  in  contact 
with  the  walls  of  the  cyst  for  ten  minutes,  it  should  be  allowed  to 
return  through  the  canula.      Such  strong  solutions  are  violently 
irritant,  and  the  greatest  care  must  be  taken  to  prevent  their  intro- 
duction into  the  healthy  serous  cavities  or  the  areolar  tissue. 

lodism,  or  the  symptoms  which  result  from  saturation  of  the 
system  with  Iodine,  or  from  great  susceptibility  of  its  action,  are  the 
following: — A  disagreeable  taste  of  iodine  with  slight  ptyalism, 
aching  of  the  teeth  and  jaws,  tenderness  and  sometimes  pain  in  the 
periosteum  and  eyeballs,  catarrh,  coryza,  rarely  slight  conjunctivitis, 
and  in  extreme  cases  the  eruption  of  a  bright  papular  rush  upon 
any  part  of  the  body,  and  a  strong  odour  of  iodine  from  the  exhala- 
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tions  of  the  body.  Swelling  of  tlie  gums,  diuresis,  and  a  tendency 
to  diarrhoea,  may  occur,  if  the  earlier  symptoms  of  iodism  are  over- 
looked, and  the  use  of  the  drug  continued. 

Dose. — As  Tincture,  gr.  J  to  1-J,  largely  diluted. 

Antidotes. — Lime  water.  Large  draughts  of  solution  of  Starch, 
both  before  and  after  evacuating  the  stomach. 

Pharmaceutical  Uses. — In  the  preparation  of  the  folio wiug ;  and  ot 
Iodides  of  cadmium  (Unguenti  cadmii  iodidi) ;  iron  (Syrupus  ferii 
iodidi,  Pilula  ferri  iodidi) ;  mercury,  red  and  green  (Unguenti  hy- 
drargyri  iodidi  rubri) ;  lead  (Ung.  plumbi  iodidi). 

Iodides  are  decomposed  by  chlorine,  bromine,  and  nitric  acid,  the 
iodine  being  set  free.  Hence  the  presence  of  an  iodide  may  be 
readily  detected.  First  add  a  little  chlorine  water  (or  chloride  of 
lime  or  soda),  or  nitric  acid,  and  then  a  slip  of  starch  paper.  The 
other  characters  of  an  iodide  are  well  illustrated  in  Iodide  of  potas- 
sium (see  p.  80). 

1.  Liquor  lodi,  P.5.     Solution  of  Iodine, 

Preparation. — Mix  together  20  grains  of  iodine^  30  grains  of  iodide 
of  potassium,  and  1  fluid  ounce  of  water.,  and  dissolve. 

24  minims  contain  1  gr.  of  iodine,  and  1^  gr.  of  iodide  of  potas- 
sium.    It  is  not  so  irritant  as  the  liniment. 

Dose. — Internally,  5  to  10  minims. 

2.  Tinctura  lodi,  P.B.     Tincture  of  Iodine. 

Preparation. — Dissolve  ^  ounce  of  iodine  and  J  ounce  of  iodide 
of  potassium  in  1  pint  of  rectified  spirit. 

40  minims  contain  1  grain  of  iodine  and  \  grain  of  iodide  of 
potassium.  The  best  form  for  internal  exhibition.  The  iodide 
increases  the  solubility  of  the  iodine,  and  renders  the  tincture 
miscible  with  water.     It  may  be  given  with  water  or  sherry. 

Dose. — 10,  gradually  increased  to  30  minims. 

3.  Vapor  lodi,  P.B.     Vapour  of  Iodine  for  Inhalation. 
Preparation. — Mix  together,  in  a  suitable  apparatus,  1  fluid  drachm 

of  tincture  of  iodine  and  1  fluid  ounce  of  water.,  and,  having  applied 
a  gentle  heat,  let  the  vapour  that  arises  be  inhaled.  A  more  con- 
venient and  efficacious  process  is  to  paint  the  tincture  upon  the  chest 
of  the  patient,  or  to  place  a  little  piece  of  flannel  saturated  with  it 
upon  a  hot-water  bottle  in  the  bed,  and  direct  the  patient  to  keep 
his  head  under  the  bed-clothes  for  a  few  minutes  at  a  time. 

Iodine  vapour  is  of  use  in  chronic,  especially  syphilitic.  Laryngitis. 
It  may  also  be  employed  in  gangrene  of  the  lung  and  in  chronic 
Phthisis. 

4.  Unguentum  lodi,  P.B.     Ointment  of  Iodine. 

Preparation. — Rub  32  grains  each  of  iodine  and  iodide  of  potassium 
well  together  with  1  fluid  drachm  of  proof  spirit  in  a  glass  or  porce- 
lain mortar,  add  2  ounces  of  prepared  lard  gradually,  and  mix 
thoroughly. 
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Action.  Uses. — Employed  as  an  external  application  in  Broncho- 
cele,  scrofulous  enlargements,  and  chronic  tumours  generally. 

5.  Linimentum  lodi,  P.jB.     Liniment  of  Iodine.     (Iodine  Paint.) 

Preparation. — Dissolve  Ij  ounce  of  iodine,  J  ounce  of  iodide  of 
potassium,  and  ^  ounce  of  camphor  together  in  10  fluid  ounces  of 
rectified  spirit. 

This  contains  ^  part  of  Iodine,  and  is  very  different  from  the 
tincture,  which  contains  only  J^-  The  tincture  is  intended  for 
internal  use.  This  liniment  is  a  substitute  for  LugoFs  tincture,  and 
is  adapted  for  external  use  as  an  escharotic  for  the  dispersion  of 
scrofulous  and  other  tumours.  (Solutions  of  iodine  in  glycerine 
have  been  used  by  some  practitioners.  They  have  the  advantage  of 
not  drying,  so  that  the  absorption  of  the  iodine  goes  on  without 
hindrance.) 

6.  Volumetric  Solution  of  Iodine,  F.B. — 1000  gr.  measures  con- 
tain 12*7  grains  of  iodine. 

Preparation. — Put  127  grains  oi  iodine  and  180  grains  of  iodide  of 
potassium  into  the  10,000  grain  flask;  add  sufficient  water,  and 
agitate  gently  until  solution  is  complete ;  and  then  dilute  the  fluid 
with  more  water  until  it  measures  exactly  10,000  gr.  measures. 
1000  gr.  measures  contain  xVth  of  an  equivalent  in  grains  (12*7  grs.) 
of  iodine,  and  therefore  correspond  to  1*7  gr.  of  sulphuretted 
hydrogen,  3'2  grs.  of  sulphurous,  and  4*95  grs.  of  arsenious  acid. 
Grammes  and  cubic  centimetres  may  be  used  instead  of  grains  and 
gr.  measures ;  but  for  convenience,  iVth  of  the  numbers  should  be 
taken.  100  cubic  centimetres  contain  1*27  gramme  of  iodine,  and 
correspond  to  0*17  gramme  of  sulphuretted  hydrogen,  0'32  gramme 
of  sulphurous,  and  0*495  gramme  of  arsenious  acid. 

Uses. — For  testing  the  following.  In  each  case  oxydation  occurs, 
hydriodic  acid  is  formed,  and  the  colour  continues  to  be  discharged 
from  the  solution  until  this  is  complete.  The  solution  is  dropped 
from  the  burette  into  the  liquid  to  be  tested  until  iodine  begins  to 
appear  in  the  solution. 

Grs.        Gr.  meas.    Grm.   Cub.  centini. 

Acidum  arseniosum,  .  .  4*0=   808,  or    0*40=   80*8 

„    sulphurosum,      .  .  34-7  =  1000,  or    3-47  =  100'0 

Liquor  arsenicalis,       .  .         441*5=   808,  or  44*15=   80*8 

„      arsenici  hydrochloricus,      441*5=   810.  or  44*15=   81*0 

The  following  are  the  reactions  which  occur.  In  the  first  case, 
2l2+As203  +  5H20  =  2H3As04+4HI,  the  arsenious  acid  being  oxy- 
dised  to  arsenic  acid. 

In  the  second,  I2+S02+2H20=H2S04+2HI,  the  sulphurous 
acid  being  oxydised  to  sulphuric. 

In  the  third  and  fourth  cases,  the  arsenious  acid  in  the  solutions 
is  converted  as  in  the  first  case. 

AMMONn  lODIDI:  H4NI=:145  or  H4NI=145. 
Iodide  of  Ammonium  may  be  prepared  in  the  same  manner  as  the 
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bromide,  substituting  iodine  for  bromine.  Or,  a  solution  of  carbonate 
of  ammonia  may  be  added  to  one  of  proto-iodide  of  iron  so  long 
as  a  precipitate  is  formed :  on  evaporating  the  filtered  solution  on  a 
water  bath,  crystals  like  those  of  sal-ammoniac  are  formed. 

Characters  and  Tests. — Very  soluble  in  water.  On  exposure  to 
the  air,  the  salt  becomes  a  little  yellow  from  liberation  of  iodine. 
Heated  with  potash,  ammonia  is  evolved.  An  aqueous  solution 
mixed  with  a  few  drops  of  solution  of  chlorine,  renders  starch  blue. , 

Action  and  Uses. — Those  of  iodide  of  potassium. 

Dose. — 2  to  10  grains. 

POTASSII  lODIDUM,  P.B.     KI  =  166  or  KI  =  166. 

Hydriodate  of  Potash.     F.  lodure  de  Potassium.     G.  lod  Kalium. 

Iodide  of  potassium  contains  in  100  parts  76*44  of  iodine  and 
23*56  of  potassium.  It  exists  in  sea  as  well  as  in  some  mineral 
waters,  in  sea- weeds  and  sponges.  It  was  first  employed  in  medicine 
by  Coindet. 

Preparation. — Place  a  gallon  of  solution  of  potash  in  a  glass  or 
porcelain  vessel,  and  add  29  ounces  of  iodine^  or  a  sufficiency,  in 
small  quantities  at  a  time,  with  constant  stii^ring,  until  the  solution 
acquires  a  permanent  brown  tint.  Evaporate  the  whole  to  dryness 
in  a  porcelain  dish,  pulverise  the  residue,  and  mix  it  intimately  with 
3  ounces  of  wood  charcoal  in  fine  powder.  Throw  the  mixture,  in 
small  quantities  at  a  time,  into  a  red-hot  iron  crucible,  and,  when 
the  whole  has  been  brought  to  a  state  of  fusion,  remove  the  crucible 
from  the  fire,  and  pour  out  its  contents.  When  the  fused  mass  has 
cooled,  dissolve  it  in  2  pints  of  boiling  water,  filter,  and  evaporate 
till  a  film  forms  on  the  surface,  then  set  the  liquid  aside  to  cool  and 
crystallise.  Drain  the  crystals,  and  dry  them  quickly  with  a  gentle 
heat.  Evaporate  the  mother  liquor,  and  get  another  crop  of  crystals. 
Preserve  the  salt  in  a  stoppered  bottle. 

A¥hen  Iodine  is  added  to  solution  of  caustic  potash,  it  dissolves 
and  forms  a  colourless  solution  of  iodide  and  iodate  of  potash,  thus : 

61  +  6KHO  =  5KI  -F  KIO3  +  SHgO , 
6  equivs.  of  iodine  converting  6  equivs.  of  ]3otash  into  5  of  iodide  of 
potassium,  and  1  of  iodate  of  potash  with  the  formation  of  3  equivs. 
of  water.  Now,  iodine  is  freely  soluble  in  iodide  of  potassium, 
forming  a  deep  reddish  brown  solution,  and  a  mere  trace  of  Iodine 
in  excess  gives  a  yellowish  brown  tint,  and  it  is  directed  that  this 
brown  tinge  be  produced  in  order  that  no  free  potash  may  remain  in 
the  solution.  By  fusing  the  mixed  salts  with  charcoal,  the  iodate  is 
deoxydised  by  the  latter  and  converted  into  iodide,  the  carbonic 
oxyde  which  is  formed  escapes  from  the  mass,  and  only  Iodide  of 
Potassium  remains  :  KlOg-f  3C  =  KH-3CO.  At  a  higher  tempera- 
ture the  iodide  volatilises  unchanged. 

Characters  and  Tests. — ^In  colourless,  generally  opaque,  cubic 
crystals,  of  a  bitterish  and  acrid  saline  taste,  not  deliquescent  (absence 
of  carbonate  of  potash)  in  dry  air,  readily  soluble  in  water  (in  f  of 
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its  weight),  and  in  a  less  degree  in  alcohol  (in  6  times  its  weight  of 
alcohol,  sp.  gr.  0*83).  It  commonly  has  a  feebly  alkaline  reaction  ; 
the  solution  mixed  with  mucilage  of  starch  gives  a  blue  colour  on 
the  addition  of  a  minute  quantity  of  solution  of  chlorine  (indicating 
the  presence  of  iodine).  It  gives  a  crystalline  precipitate  (acid  tartrate 
of  potash)  with  tartaric  acid  (presence  of  potassium).  The  addition 
of  tartaric  acid  and  mucilage  of  starch  to  its  watery  solution  does 
not  develop  a  blue  colour  (this  proves  the  absence  of  iodate ;  tartaric 
acid  liberates  from  the  iodide  hydriodic  acid  HI,  which  has  no 
action  on  starch ;  but  if  iodate  be  present,  it  also  liberates  iodic  acid 
HIO3,  which  immediately  reacts  on  the  hydriodic  acid,  setting 
iodine  free  to  combine  with  the  starch  :  SHI  -f  HIO3  =  61  +  SHgO) . 

Solution  of  nitrate  of  silver,  added  in  excess,  forms  a  yellowish 
white  precipitate  (Agl,  insoluble  in  ammonia),  which  when  agitated 
with  ammonia  yields  by  subsidence  a  clear  liquid,  in  which  excess 
of  nitric  acid  causes  no  turbidity  (proving  the  absence  of  chlorides ; 
chloride  of  silver  is  soluble  in  ammonia,  and  would  be  precipitated 
from  solution  in  it  when  supersaturated  with  nitric  acid,  causing  a 
turbidity) ;  aqueous  solution  of  iodide  of  potassium  is  only  faintly 
precipitated  by  the  addition  of  sacoharated  solution  of  lime  (indicat- 
ing a  trace  of  carbonate).  It  is  a  solvent  for  iodine  and  the  in- 
soluble iodides. 

Irnjmrities. — Since  the  chlorides,  bromides,  and  iodides  of  the 
alkaline  metals  are  all  colourless,  and  crystallise  in  regular  cubes 
which  are  indistinguishable  from  each  other,  it  follows  that,  if  the 
iodide  be  fraudulently  adulterated,  we  may  expect  to  find  some 
common  salt,  or  either  chloride  or  bromide  of  potassium.  The 
chlorides  are  detected  by  the  process  given  above.  Admixture  with 
a  bromide  may  be  thus  detected: — Add  to  a  solution  of  the  sus- 
pected iodide  a  solution  of  1  part  of  cupric  sulphate  and  2 J  parts  of 
sulphate  of  iron  ;  the  whole  of  the  iodine  is  thrown  down  as  iodide 
of  copper  (CU2I2),  but  the  bromide  remains  in  solution,  and  may 
be  detected  by  adding  a  solution  of  chlorine  to  disengage  the  bro- 
mine, and  then  aether,  which  abstracts  it  from  the  water,  and 
forms  a  hyacinth-red  solution  ("Bentley  and  Eedwood's  Pereira," 
p.  147). 

Iodide  of  Potassium  is  anhydrous ;  but  the  crystals  often  decrepi- 
tate slightly  when  heated,  and  this  is  due  to  the  retention  of  a  little 
water  in  their  interstices.  When  fused,  the  dry  salt  should  not 
lose  weight. 

Iodide  of  Potassium  is  remarkably  free  from  adulteration ;  and 
the  commonest  impurity  is  iodate  of  potash,  due  to  carelessness,  or 
even  omission  of  the  last  part  of  the  process.  When  this  impurity 
exists,  solution  of  the  salt  gives,  when  mixed  with  an  ordinary  acid 
solution  of  quinine,  a  brown  precipitate. 

Incompatihilities. — Iodide  of  potassium  may  be  taken  as  the  type 
of  the  iodides  (see  p.  78).  It  is  incompatible  with  chlorine,  bro- 
mine, and  strong  nitric  acid  in  the  cold.  Dilute  nitric  and  sul- 
phuric acids,  when  warmed  with  an  aqueous  solution,  also  set  free 
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iodine.  The  dilute  mineral  acids  and  stronger  vegetable  acids  libe- 
rate hydriodic  acid  in  cold  solutions.  Corrosive  sublimate  occasions 
a  brilliant  scarlet  precipitate  (red  iodide  of  mercury)  soluble  in 
excess  of  the  iodide.  Neutral  nitrate  of  mercury  and  calomel  both 
form  green  iodide  of  mercury.  Acetate  of  lead  gives  a  yellow  pre- 
cipitate of  iodide  of  lead.  Perchloride  of  2:>latinum  forms  a  reddish 
brown  solution  of  Ptl4. 

Action. — This  is  identical  with  that  of  Iodine  (see  p.  76),  except- 
ing only  that  it  has  no  local  irritant  action.  Iodide  of  potassium  is 
so  completely  destitute  of  irritant  properties,  that  a  moderately  strong 
solution  (5  grs.  in  1  fl.  dr.)  does  not  cause  the  slightest  irritation  when 
dropped  into  the  eye.  A  leech  immersed  in  the  same  solution  will 
die  in  the  course  of  an  hour  or  so.  No  salt  is  more  rapidly  absorbed 
and  eliminated  than  KI.  Within  a  few  minutes  of  its  injection  into 
the  stomach,  and  within  less  than  a  minute  from  the  time  of  its 
injection  into  the  areolar  tissue,  it  may  be  detected  by  means  of  the 
starch  test  in  any  of  the  secretions  of  the  body.  One  of  the  most 
valuable  properties  of  the  iodide  is  its  power  of  setting  Lead  and 
Mercury  free  from  their  combination  with  the  tissues,  forming 
iodides  with  them,  holding  them  in  solution,  and  carrying  them  out 
of  the  body.  The  first  few  doses  of  iodide  sometimes  produce  rather 
severe  catarrhal  symptoms;  but  these  disappear  in  the  course  of 
a  day  or  two  under  the  continuance  of  the  drug.  In  some  persons, — 
and  those  whom  I  have  known  to  possess  this  idiosyncrasy  have 
taken  mercury  for  venereal  disease  some  years  previously, — 5  grains 
of  iodide  of  potassium  will  induce  profuse  ptyalism,  and  they  are 
totally  unable  to  continue  the  medicine.  This  effect  is  supposed  to 
be  due  to  the  liberation  of  mercury  which  has  long  lain  dormant  in 
the  body. 

Medicinal  Uses. — Those  of  iodine,  above  indicated.  In  sj^philitic 
periostitis  and  neuralgia  it  is  specific.  In  rheumatic  ostitis  and 
periostitis  it  is  very  serviceable.  In  mercurial  and  lead  poisoning 
it  is  the  appropriate  remedy.  It  often  promotes  absorption  in 
ascites,  and  is  generally  beneficial  in  this  condition  on  account  of  its 
diuretic  action.  As  a  parasiticide  I  have  found  it  useful  in  the  treat- 
ment of  Bilharzia ;  and  when  the  entozoon  is  located  in  the  bladder, 
15  or  20  grains  dissolved  in  3  or  4  ounces  of  water  may  be  injected 
into  the  bladder.  It  may  be  used  in  the  same  way  against 
Ascarides. 

Dose  2  to  10  grains.  In  some  cases  it  is  necessary  to  increase  the 
dose  largely.  In  syphilitic  paraplegia  I  have  occasionally  given  60 
grains  daily  for  a  fortnight  without  any  inconvenience. 

Antidotes. — Evacuate  the  stomach ;  give  Demulcents ;  obviate 
Inflammation,  and  allay  Irritation. 

Pharmaceutical  Uses. — In  the  preparation  of  the  following  seven 
articles : 

1.  Solution  of  Iodide  of  Potassium.  1  ounce  of  the  salt  dis- 
solved in  10  ounces  of  water  is  used  as  a  test  of  the  presence  of  mer- 
cury and  lead. 
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2.  Unguentum  Potassii  lodidi,  P,B.     Ointment  of  Iodide  of  Potas- 

sium, 

Preparation. — Dissolve  64  grains  of  iodide  of  potassium  and  4 
grains  of  carbonate  of  potash  in  1  fluid  drachm  of  water,  and  mix 
Adth  1  ounce  of  prepared  lard. 

This  ointment  is  colourless,  and  as  it  neither  stains  nor  irritates 
the  skin,  it  is  adapted  for  use  in  Bronchocele  and  other  tumours  on 
exposed  parts  of  the  body.  It  contains  a  small  quantity  of  soap, 
formed  by  the  potash. 

3.  Linimentum  Potassii  lodidi   cum  Sapone,  P.B,     Liniment  of 

Iodide  of  Potassium  and  Soap. 

Preparation. — Dissolve  l-J  ounce  of  hard  soap,  cut  small,  in  7 
fluid  ounces  of  water  by  the  heat  of  a  water- bath.  Dissolve  \ 
ounce  of  iodide  of  potassium,  and  1  ounce  of  glycerine  in  the  re- 
mainder of  the  water,  and  mix  the  two  solutions  together.  When 
the  mixture  is  cold  add  1  fluid  drachm  of  oil  of  lemon,  and  mix  the 
whole  thoroughly. 

This  is  also  a  colourless  application,  employed,  as  the  last,  to 
reduce  glandular  swellings  and  local  inflammations. 

4.  Liquor  lodi,  P.B. ;  5.  Tinctura  lodi,  P.B. ;  6.  Unguentum  lodi, 

P.B. ;  7.  Linimentum  lodi,  P.B. ;  all  of  which  are  described 
under  Iodine,  p. 

Emplastrum  Potassii  lodidi.     Plaster  of  Iodide  of  Potassium. 

Preparation. — To  6  ounces  of  prepared  frankincense,  melted  with 
6  drachms  af  ivax,  add  1  ounce  of  iodide  potassium,  first  triturated 
with  2  fluid  drachms  of  olive  oil,  and  stir  constantly  until  they  cool. 

This  plaster  should  be  spread  on  linen. 

Use. — A  good  application  to  chronic  glandular  swellings,  or  scro- 
fulous tumours.     Omitted  in  the  present  Pharmacopoeia. 

SULPHURIS  lODIDUM,  P.B.     Iodide  of  Sulphur. 

Preparation. — Eub  4  ounces  of  iodine  and  1  ounce  of  sublimed 
sulphur  together  in  a  Wedgwood  mortar  until  they  are  thoroughly 
mixed.  Put  the  mixture  into  a  flask,  close  the  orifice  loosely,  and 
apply  a  gentle  heat,  so  that  the  colour  of  the  mass  shall  become 
gradually  darkened.  When  the  colour  has  become  uniformly  dark 
throughout,  increase  the  heat  so  as  to  produce  liquefaction.  Then 
incline  the  flask  in  different  directions,  in  order  to  return  into  the 
liquid  any  portion  of  the  iodine  which  may  have  been  condensed  on 
the  inner  surface  of  the  vessel.  Lastly,  withdraw  the  heat,  and 
when  the  liquid  has  congealed,  remove  the  mass  by  breaking  the 
flask,  reduce  it  to  pieces,  and  keep  these  in  a  well-stoppered  bottle. 

A  sub-iodide  (S2I2)  is  produced  by  this  process. 

Characters  and  Tests. — A  greyish  black  solid  substance,  with  a 
radiated  crystalline  appearance.  It  resembles  iodine  in  smell,  and 
in  the  property  of  staining  the  cuticle  when  applied  to  it.     Soluble 
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in  about  60  parts  of  glycerine;  insoluble  in  water,  but  decomposed 
when  boiled  with  it.  If  100  grains  be  thoroughly  boiled  with  water 
the  iodine  will  pass  off  in  vapour  and  about  20  grains  of  sulphur 
will  remain. 

Action.  Uses,  Chiefly  used  externally,  as  in  the  following  oint- 
ment. 

1.  Unguentum  Sulphuris  lodidi,  B.P.  Ointment  of  Iodide  of  Sulphur. 

Preparation. — Triturate  30  grains  of  iodide  of  sulphur  in  a  porcelain 
mortar,  and  gradually  add  1  ounce  of  prepared  lard,  rubbing  them 
together  until  the  ointment  is  perfectly  smooth. 

Used  in  skin  diseases,  especially  those  of  a  scrofulous  character. 

BROMINE:  Br =80  or  Br  =  80.     Comb.  vol.  of  vapour  1. 
Bromum,  B.P.     Brominium.     F.  Brome.     G.  Brom. 

Bromine,  from  jSpcj/i^og.  a  stench,  was  discovered  in  1826  by  Balard, 
in  bittern,  the  uncrystallisable  residue  of  sea- water.  A  gallon  of 
sea- water  contains  from  |  to  1  grain  of  bromiae  combined  with 
sodium  or  magnesium.  It  exists  also  in  rock-salt,  in  brine-springs, 
as  those  of  Cheshire,  in  some  mineral  waters  (see  p.  44),  sea -weeds, 
marine  animals,  and  in  the  ashes  of  sponge. 

Preparation. — Bromine  may  be  detached  from  its  combination  by 
passing  chlorine  through  a  solution  containing  a  bromide,  MgBr2-(- 
Cl2=MgCl2-|-Br2,  or  by  the  action  of  sulphuric  acid  and  binoxyde 
of  manganese  on  bittern,  as  in  the  liberation  of  iodine  (see  p.  75). 
The  Bromine  is  separated  by  distillation  in  the  same  manner. 

Character  and  Tests.  — A  dark  brownish  red,  very  volatile  liquid, 
with  strong  suffocating  odour  somewhat  resembling  chlorine,  sp.  gr. 
2*966.  At  the  common  temperature  of  the  air  it  gives  off  red 
vapours  like  nitric  peroxyde,  and  at  a  temperature  of  ]45'4  it  boils. 
At  9^  "5  it  forms  a  brittle  crystalline  solid  of  a  reddish  colour  and 
metallic  lustre;  and  if  water  be  present,  it  crystallises  in  octohedra 
(BrSHgO).  It  stains  the  skin  yellow.  Agitated  with  solution  of 
soda  in  such  proportion  that  the  fluid  remains  very  slightly  alka- 
line, it  forms  a  colourless  liquid,  which,  if  coloured  by  the  further 
addition  of  a  small  quantity  of  the  bromine,  does  not  become  blue  on 
the  subsequent  addition  of  a  cold  solution  of  starch  (absence  of 
iodine).  It  destroys  vegetable  colours.  Like  iodine  and  chlorine, 
it  combines  directly  with  many  metals.  It  is  slightly  soluble  in 
water,  more  so  in  alcohol,  and  very  soluble  in  aether.  The  aqueous 
solution  soon  becomes  colourless  acid,  hydrobromic  and  oxygen  being 
formed. 

Bromides. — A  bromide  in  solution  is  known  by  the  bright  yellow 
colour  (free  Br)  produced  on  the  addition  of  a  few  drops  of  chlorine 
water.  And  in  a  solid  state  by  the  production  of  red  vapour  on 
heating  with  binoxyde  of  manganese  and  sulphuric  acid;  or  with 
nitric  acid  alone.  Bromide  of  silver  requires  a  large  excess  of  am- 
monia for  its  solution.  The  bromides  of  lead  and  mercury  are 
white;  that  of  silver  has  a  yellow  tinge. 
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Action.  Uses. — A  local  irritant  and  caustic;  increases  the  activity 
of  the  lymphatic  system.  It  is  used  in  combination  with  potassium, 
sodium,  or  ammonium. 

Pharmaceutical  Uses. — In  the  preparation  of  the  bromides  of  am- 
monium and  potassium,,  and  of  solution  of  bromine,  in  which  it  is 
employed  as  a  test. 

Dose, — ^  to  1  fluid  ounce  of  the  aqueo^us  solution. 

Antidotes. — The  same  as  for  iodine  (see  p.  78). 

1.  Solution  of  Bromine,  F.B.  Prepared  by  shaking  together  10 
minims  of  bromine  and  5  fluid  ounces  of  water  in  a  well  stoppered 
bottle,  and  keeping  the  solution  excluded  from  light.  It  is  em- 
ployed as  a  test. 

AMMONII  BROMIDUM,  F.B.:  NH4Br=98  or  NH4Br  =  98. 

Preparation. — Bromide  of  ammonium  may  be  prepared  thus: — 
To  1  part  of  iron  filings.,  suspended  in  5  parts  of  water,  add  gra- 
dually about  3  parts  of  bromine.  Agitate  and  heat  gently  until 
the  whole  is  dissolved,  forming  a  greenish  liquid.  To  this  add  1^ 
part  of  bromine.  To  the  solution  thus  obtained  add  solution  of 
ammonia,  until  a  precipitate  ceases  to  be  formed.  Filter;  evapo- 
rate the  clear  liquid  to  form  crystals. 

The  bromine  and  the  iron,  in  equivalent  proportions  (160  and  56), 
unite  to  form  a  protobromide  of  iron  (FeBrg).  Adding  again  half 
as  much  bromine,  the  perbromicle  (Fe2Br(.)  is  formed.  On  the  addi- 
tion of  solution  of  ammonia  this  is  decomposed  FegBrg + 3  (H4N)20  = 
6H^NBr-|-Fe203,  the  ammonium  uniting  with  the  Br,  and  the  liber- 
rated  oxygen  and  iron  falling  together  in  combination  as  peroxyde 
of  iron. 

Characters  and  Tests. — Colourless  crystals,  which  become  slightly 
yellow  by  exposure  to  the  air,  and  have  a  pungent  saline  taste. 
May  be  sublimed  unchanged  by  the  application  of  heat.  Eeadily 
soluble  in  water;  less  soluble  in  spirit.  A  solution  of  the  salt  in 
water,  mixed  wi1;h  mucilage  of  starch  and  a  drop  of  an  aqueous  solu- 
tion of  bromine  or  chlorine,  does  not  exhibit  any  blue  colour  (ab- 
sence of  iodine). 

Action.  Uses. — The  effects  of  bromide  of  ammonium  closely 
agree  wdth  those  of  bromide  of  potassium  (which  see).  It  is  a 
glandular  stimulant  and  a  nervine  sedative  and  antispasmodic.  It  is 
of  gxeat  service  in  chronic  bronchitis,  where  the  attacks  are  of  a 
spasmodic  character,  as  it  relieves  the  spasm,  diminishes  the  visci- 
dity of  the  sputum,  and  promotes  expectoration. 

Dose. — 5  to  20  grains. 

POTASSII  BROMIDUM,  P.B.:  KBr  =  119or  KBr=119. 
Hydrobromate  of  Potash.      F.   Bromure   de  Potassium.      G.   Brom 

Kalium. 
Bromide  of  potassium  contains,  in  100  parts,  67 '17  of  bromine  and 
32 '83  of  potassium. 
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Preparation. — Add  4  fluid  ounces  of  bromide  to  2  pints  of  solu- 
tion of  potash,  contained  in  a  glass  or  porcelain  vessel,  with  constant 
stirring,  until  the  mixture  acquires  a  permanent  brown  tint  (indicat- 
ing a  slight  excess  of  bromide),  evaporate  to  dryness,  reduce  the 
residue  to  fine  powder,  and  mix  it  intimately  with  2  ounces  of 
finely  powdered  wood  charcoal,  and  proceed  exactly  as  in  the 
preparation  of  iodide  of  potassium ;  the  rationale  of  the  process  is 
the  same.  The  decompositions  will  be  understood  by  changing  the 
"  I "  in  the  equations  at  page  80  for  Br.  The  explanation  of  the 
process  there  given  applies  equally  to  the  preparation  of  the 
bromide. 

Characters  and  Tests. — In  colourless  cubical  crystals,  permanent  in 
the  air,  neutral  to  test  paper,  without  odour,  but  having  a  pungent 
saline  taste,  readily  soluble  in  water,  less  so  in  spirit.  The  salt  fuses 
without  decomposition,  and  loses  nothing  of  its  weight  (absence  of 
water).  When  chlorine  and  then  chloroform  are  added  to  its 
aqueous  solution,  the  latter,  after  agitation,  exhibits  a  red  colour 
(due  to  bromine,  liberated  by  the  chlorine).  The  addition  of  tar- 
taric acid  causes  a  colourless  crystalline  precipitate  (acid  tartrate  of 
potash,  indicating  the  presence  of  potassium).  10  grains  require 
for  complete  decomposition  840  gr.  measures  of  the  volumetric  solu- 
tion of  nitrate  of  silver.  (If  more  than  840  gr.  measures  be  required, 
the  presence  of  a  chloride  is  indicated,  the  equivalent  of  CI  being  less 
than  half  that  of  Br.  If  less,  admixture  with  an  iodide  is  indicated, 
because  the  equivalent  of  I  is  nearly  double  that  of  Br.  The  absence 
of  iodide  is  more  directly  shown  by  the  following  test) : — A  solu- 
tion of  the  salt  mixed  with  mucilage  of  starch  and  a  drop  of  an 
aqueous  solution  of  bromine  or  chlorine  (each  of  which  liberates 
iodine  from  an  iodide),  does  not  exhibit  any  blue  colour.  The 
absence  of  sulphates  and  carbonates  are  indicated  by  freedom  from 
turbidity  on  the  addition  of  chloride  of  barium.  Admixture  with 
a  chloride  may  be  thus  detected : — Mix  the  bromide  with  an  excess 
of  bichromate  of  potash  and  sulphuric  acid,  and  distil  into  a 
solution  of  caustic  ammonia.  If  a  chloride  be  present,  chloro- 
chromic  acid  (Cr02Cl2)  distils  over,  and  turns  the  ammonical  solu- 
tion yellow,  from  the  presence  of  chromate  of  ammonia.  Bromine 
also  comes  over,  but  this  forms  with  ammonia  a  colourless  hydro- 
bromate  (Rose.) 

Incompatibilities.  —  Chlorine,  Acids,  Acidulous  Salts,  Metallic 
Salts. 

Action. — The  operation  of  this  salt  is  gentle  and  obscure,  and  it 
is  eliminated  unchanged  by  the  kidneys.  Large  doses  may  be  given 
for  a  considerable  time  without  inducing  any  appreciable  effects ; 
ultimately  symptoms  of  constitutional  saturation  or  bromism  appear. 
The  patient  may  or  may  not  complain  of  languor ;  but  in  a  large 
proportion  of  cases  a  scattered,  papular  rash,  closely  resembling- 
acne  rosacea,  appears  on  the  face,  neck,  and  shoulders.  In  other 
cases  two  or  three  boils  arise  on  the  neck  or  shoulders,  or  in  the 
axilla,  and,  more  rarely,  a  few  small  vesicles  containing  opalescent 
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serum  form  on  the  arms  or  legs.  In  extreme  cases,  it  is  stated  that 
excessive  prostration  of  the  mental  and  motor  functions  has  followed 
the  use  of  bromide  of  potassium.  Although  I  have  prescribed  the 
drug  extensively,  and  in  many  cases  in  doses  of  80  grains  and  more, 
daily  for  long  periods,  I  have  never  witnessed  this  result.  The 
general  effect  is  that  of  a  sedative  to  the  nervous  system. 

Medicinal  Uses. — During  the  last  ten  years  bromide  of  potassium 
has  been  largely  used  in  all  kinds  of  nervous  disorders  attended 
with  excitement,  and  its  powers  have  been  greatly  overrated;  but 
yet  those  whose  experience  of  its  use  is  the  greatest  will,  I  believe, 
be  the  first  to  acknowledge  that  it  exercises  a  beneficial  influence 
in  the  following  disorders :  irritability  of  the  sexual  organs,  and 
the  discharges  resulting  therefrom ;  menorrhagia ;  epilepsy  arising 
from  disorders  of  the  sexual  function;  and  chorea.  It  has  been 
recommended  in  spasmodic  asthma,  laryngismus  stridulus,  and  in 
tetanus ;  but  its  influence  is  not  at  all  marked  in  these  diseases. 
In  cerebral  irritation  due  to  exhaustion,  it  is  a  valuable  remedy,; 
and  by  checking  the  undue  irritation  acts  indirectly  as  a  hypnotic. ' 
It  does  not,  however,  possess  any  direct  soporific  action.  It  has' 
been  said  to  produce  complete  anaesthesia  of  the  velum  palati  and 
pharynx  for  a  while ;  but  I  have  never  been  fortunate  enough  to 
secure  this  effect  when  I  have  used  it  for  laryngoscopic  examina- 
tions, nor  can  I  believe  that  it  is  ever  induced,  since  no  patient  of 
mine  under  the  influence  of  the  drug  has  ever  complained  of  auy 
difficulty  of  deglutition.  Bromide  of  potassium  has  the  further 
reputation  of  arresting  the  growth  and  of  reducing  fibrous  tumours 
of  the  uterus,  and  of  removing  bronchoceie,  scrofulous  tumours,  and 
enlargement  of  the  spleen ;  but  its  efficacy  in  these  cases,  if  not 
altogether  doubtful,  cannot  be  compared  with  that  of  iodide  of 
potassium. 

Dose. — 5  to  30  grains  three  times  a-day. 

CHLORINE:  Cl  =  35-5  or  01  =  35*5.     Comb.  vol.  1. 
Chlorum,  B.P.     Chlorinium.     F.  Chlore.     G.  GJilor. 

Chlorine,  named  from  its  characteristic  yellowish  green  colour 
(;^Xa^^o5-),  was  discovered  by  Scheele  in  1774.  It  was  proved  to  be 
an  elementary  body  by  H.  Davy  in  1809.  Chlorine  is  not  found  in 
a  free  state  in  nature,  but  combined  with  metals  in  great  abundance, 
chiefly  as  chloride  of  sodium,  in  rock  and  sea  salt.  Chloride 
of  sodium  is  an  essential  constituent  of  the  juices  both  of  animals 
and  plants,  and  free  hydrochloric  acid  is  essential  to  the  digestive 
process. 

Preparatioji. — Chlorine,  bromine,  and  iodine  are  separated  from 
their  combination  with  hydrogen  by  means  of  binoxyde  of  man- 
ganese. One  half  of  the  halogen  being  set  free,  and  the  other 
remaining  in  combination  with  the  manganese,  water  being  formed 
by  the  union  of  the  hydrogen  of  the  acid  with  the  oxygen  of  the 
binoxyde,  thus  MnO2+4H01=MnCl2+2H^O+2Gl.  Three  ounces 
of  the  powdered  binoxyde   heated  in  a  flask  with  2  fluid  ounces 
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of  commercial  hydrochloric  acid,  diluted  with  3  ounces  of  water, 
yield  between  3  and  4  gallons  of  tlie  gas.  By  means  of  the  bin- 
oxyde  and  sulphuric  acid  the  whole  of  the  halogen  may  be  liberated 
from  the  chlorides,  bromides,  or  iodines;  thus  for  chlorine  3  parts 
of  finely  powdered  binoxyde,  4  parts  of  table  salt,  and  10 J  parts  of 
sulphuric  acid  diluted  with  7  parts  (all  by  weight)  of  water,  are 
heated  together  in  a  glass  retort,  thus  : — 

2NaCl+Mn02  +  3H2SO4 = 2NaHS04+MnS04  +  2H2O  +  CI2 . 

Chlorine  must  be  collected  over  warm  water. 

Properties. — Chlorine  is  a  transparent  greenish-yellow  gas  ;  its 
sp.  gr.  is  2 '47.  100  c.  i.  weigh  about  77  grs.  Under  a  pressure  of 
about  4  atmospheres,  it  is  reduced  to  a  bright  yellow  liquid.  It 
has  an  astringent  taste,  and  a  suffocating,  pungent  odour:  even  when 
diluted  with  air,  it  causes  severe  spasm  of  the  glottis  when  inhaled. 
Cold  water  absorbs  about  twice  its  volume.  It  is  a  non-conductor  of 
electricity.  It  is  soluble  in  half  its  bulk  of  cold  water,  the  solution 
having  a  yellow  colour,  and  the  taste  and  odour  of  chlorine.  Ii 
forms  a  definite  hydrate  (C1,5H20),  which  crystallises  at  32°,  and  is 
decomposed  with  the  evolution  of  CI  at  a  gentle  heat. 

The  great  feature  of  CI  is  its  great  affinity  for  hydrogen;  a  taper 
burns  in  the  gas  with  a  dull  red,  sooty  flame — the  products  of  com- 
bustion being  hydrochloric  acid  and  soot.  Phosphorus,  finely 
divided  antimony,  copper,  brass,  and  some  other  metals,  combine 
directly  with  CI,  with  the  formation  of  heat  and  light.  Organic 
substances  rich  in  hydrogen  are  speedil}^  decomposed  by  CI.  Tur- 
pentine and  the  like  actually  take  fire  spontaneously.  Owing  to  this 
affinity  for  hydrogen,  CI  possesses  two  characteristic  properties,  viz., 
bleaching  and  deodorant.  The  vegetable  colouring  matters  usually 
contain  hydrogeu.  Chlorine  unites  with  it  to  form  hydrochloric 
acid  (HCl) ;  and  for  every  atom  of  hydrogen  so  removed,  an  atom 
of  CI  is  substituted ;  and  these  chlorinous  compounds  are  more  or 
less  completely  colourless.  Animal  emanations  and  the  exhalations 
of  decomposing  organic  matters  are  decomposed  in  a  similar  manner, 
thus  CI  immediately  destroys  the  odour  of  sulphide  of  hydrogen — 
H2S+Cl2  =  2HCl+S — the  sulphur  being  precipitated. 

Tests. — Chlorine  is  known  by  its  colour,  suffocating  odour,  and  its 
bleaching  properties.  Nitrate  of  silver  produces  a  white  curdy 
precipitate  (AgCl)  in  a  solution  containing  chlorine  (see  "Chlo- 
rides^^ below). 

Action.    Uses. — Suffocating  if  inhaled.  Rubefacient.  Disinfectant. 

Antidotes. — Inhalation  of  ammoniacal  gas  with  care,  and  vapour 
of  warm  water.     See  also  Liquor  Chlori. 

Pharmaceutical  Uses. — Chlorine  is  used  in  the  preparation  of  the 
following: — Liquor  chlori.  Calx  chlorata.  Liquor  sodee  chloratse. 

Chlorides. — Chlorine  combines  with  all  the  elements.  The 
chlorides  of  the  metals  correspond  to  their  oxydes;  they  are  usually 
soluble,  and  are  readily  recognised  by  the  evolution  of  chlorine 
when  heated  with  MnOo  and  H2SO4  as  above;  and  by  the  formation 
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of  a  curdy  white  precipitate  (AgCl)  with  a  solution  of  nitrate  of 
silver,  soluble  in  ammonia  and  insoluble  in  nitric  acid,  becoming 
dark  violet  on  exposure  to  light  and  fusing  into  "  horn  silver,'^ 

1.  Liquor  Chlori,  B.P.     Solution  of  Chlorine.     F.  CJilore  liquid.     G. 

Chlonvasser, 

Preparation. — Put  1  ounce  of  black  oxyde  of  manganese  into  a 
gas  bottle,  and  having  poured  upon  it  6  fluid  ounces  of  hydrochloric 
acid  diluted  with  2  ounces  of  water,  apply  a  gentle  heat,  pass  the 
gas  evolved,  through  2  ounces^  of  the  water  in  a  wash-bottle,  and 
thence  to  the  bottom  of  a  three-pint  bottle  containing  32  fluid 
ounces  of  water,  the  mouth  of  which  is  loosely  plugged  with  tow. 
As  soon  as  the  chlorine  ceases  to  be  developed,  disconnect  the  bottle, 
cork  it  loosely,  and  shake  until  the  chlorine  is  absorbed;  then 
transfer  the  solution  to  a  well- stoppered  green  glass  bottle,  and  keep 
it  in  a  cool  and  dark  place.  The  process  yields  a  pure  solution  of 
chlorine.  The  chlorine  is  dissolved  in  half  its  volume  of  water, 
and  constitutes  '006  of  the  solution  by  weight.  It  is  liable  to  be 
decomposed  by  light,  oxygen  being  eTolved  from  th>e  decomposition 
of  the  water,  and  HCl  formed  by  the  combination  of  the  chlorine 
with  the  hydrogen. 

Characters  and  Tests. — A  yellowish-green  liquid,  smelling  strongly 
of  chlorine,  immediately  discharging  the  colour  of  a  dilute  solution 
of  sulphate  of  indigo.  Sp.  gr.  1-003.  Evaporated  it  leaves  no 
residue.  When  20  grains  of  iodide  of  potassium  dissolved  in  an 
ounce  of  water  are  added  to  439  grains  (1  fluid  ounce)  of  this  prepa- 
ration, the  mixed  solution  acquires  a  deep  red  colour  (free  iodine), 
which  is  discharged  by  750  gr.  measures  of  the  volumetric  solutio^n 
of  hyposulphite  soda,  corresponding  to  2*66  grs.  of  chlorine. 

Dose. — 10  to  20  minims. 

Action  and  Uses. — Irritant;  when  dil'dted,  stimulant,  either  inter- 
nally or  as  a  lotion  or  gargle.  It  is  commonly  used  in  putrid  con- 
ditions of  the  throat  and  lungs,  as  a  disinfectant  and  local  stimulant. 
Cautiously  used,  it  is  an  antidote  in  poisoning  by  hydrocyanic  acid 
and  sulphuretted  hydrogen. 

Pharmaceutical  Uses. — It  is  employed  in  testing  for  iodine, 
bromine,  and  quinine. 

Antidotes. — Lime  Water,  Magnesia,  Ckilk,  Soap,  White  of  Eggs, 
Dilution. 

2.  Vapor  Chlori,  B.P.     Inhalation  of  Clikrim. 

Preparation. — Put  2  ounces  of  chlorinated  lime  into  a  suitable 
apparatus,  moisten  it  with  water,  and  let  the  Tapour  which  rises  be 
inhaled. 

Chlorine  gas  is  evolved  (see  p.  88),  which  removes  the  odour  of 
foetid  exhalations  in  putrid  sore  throat,  diphtheria,  gangrene  of  the 
lung,  &c. 

OxYDES  OF  Chlorine. — Of  the  oxydes  of  chlorine,  only  two  re- 
quire notice  in  this  work.     They  are  hypochlorous  acid  (HCIO)  and 
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chloric  acid  (HCIO3).     The  first  will  be  considered  under  the  article 
Calx  chlorata,  the  second  under  Chlorate  of  potash. 

HYDEOCHLORIC  ACID,  HC1  =  36'5  or  HCl  =  36-5.     Comb.  vol.  2. 

Muriatic  Acid  Qa&,     Hydric  Chloride. 

Under  the  influence  of  sunlight  or  flame,  a  mixture  of  1  vol.  each 
of  chlorine  and  hydrogen  combine  with  explosive  violence  to  form 
two  volumes  of  hydrochloric  acid.  It  may  be  thus  obtained,  or  by 
the  process  described  below. 

In  its  pure  form  it  exists  as  a  colourless  acid  gas  with  a  pungent 
suffocating  smell,  and  acid  taste.  It  has  been  Teduced  to  a  colourless 
liquid  by  cold,  and  by  a  pressure  equal  to  40  atmospheres  at  50° 
Heat  has  no  effect  upon  it.  It  extinguishes  all  burning  bodies 
immersed  in  it.  It  has  so  great  an  affinity  for  water,  that  it  attracts 
it  from  the  atmosphere,  producing  white  fumes.  100  c.  i.  weigh 
39*64  grs;  sp.  gr.  1*24.  Water  at  40°  dissolves  nearly  its  own 
weight,  or  about  480  times  its  volume  of  this  gas,  increasing  about 
one-third  in  bulk,  and  acquiring  a  sp.  gr.  of  1*2109,  and  thus 
forming  the  compound  next  following. 

Solution  of  Hydrochloric  Acid.  Muriatic  Acid.  Chlorhydric  Acid, 
^i'pirit/its  Salis  or  Spirit  of  Salt.  Marirae  Acid.  F.  Acide  Hydro- 
chlorique.     G.  Salzsdure,  Chlorvjasserstoffsdure. 

Grel>er  and  the  Arabs  were  probably  acquainted  with  this  fluid, 
and  the  Hindoos  knew  it  by  a  name  equivalent  to  spirit  or  sharp 
water  of  salt. 

When  water  is  saturated  with  the  gas  as  above  described,  it  forms 
a  colourless  fuming  liquid,  containing  about  43  per  cent,  of  acid,  and 
3  equivs.  of  water  to  1  of  hydrochloric  acid  gas  (HGljSHgO).  Heated 
in  a  retort,  this  strong  acid  evolves  HCl  freely,  until  the  fluid  con- 
tains about  20  per  cent,  of  it,  and  attains  a  sp.  gr.  of  1*100.  It 
then  distils  unchanged.  A  weaker  acid,  on  the  other  hand,  loses 
water  when  distilled  until  it  acquires  a  sp.  gr.  of  1*100,  and  the 
acid  then  distils  unchanged.  This  acid  contains  8  equiv.  of  water 
and  1  of  hydrochloric  acid  (HC1,8H20).  The  commercial  acid  has 
a  density  of  about  1*180.  It  is  yellow,  from  the  presence  of  a  trace 
of  iron  (derived  from  the  iron  retorts  in  which  it  is  prepared),  arid 
is  usually  contaminated  with  chlorides  of  sodium  and  arsenic  (de- 
rived from  the  ingredients  used  in  its  preparation),  and  with  sulphuric 
and  sulphurous  acids  and  free  chlorine.  An  acid,  free  from  iron, 
chlorides,  and  sulphuric  acid,  is  easily  obtained  from  this  by  diluting 
to  the  sp.  gr.  of  1*10,  and  then  distilling. 

E.  Davy  gives  the  following  table  of  the  percentage  by  weight 
of  HCl  in  hydrochloric  acid  of  different  strengths  at  a  tempera- 
ture of  IT  Fahr.  :-^ 
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Sp. 

HClin 

Sp. 

HC  in 

gravity. 

100  parts. 

gravity. 

100  parts. 

1-21 

42-42 

1-10 

20-20 

1-20 

40-40 

1-09 

18-18 

1-19 

38-38 

1-08 

1616 

1-18 

36-36 

1-07 

14-14 

1-17 

34-34 

1-06 

12-12 

1-16 

32-32 

1-05 

10-10 

1-15 

30-30 

1-04 

8-08 

1-14 

28-28 

1-03 

6-06 

1-13 

26-26 

1-02 

4-04 

1-12 

24-24 

1-01 

2-02 

Ml 

22-22 

In  contact  with  the  more  oxydisable  metals  (those  which  at  a  red 
heat  decomposed  water),  liquid  hydrochloric  acid  is  decomposed, 
its  H  being  liberated,  and  a  chloride  of  the  metal  formed, — e.g., 
2HCH-Fe  =  FeCl2  +  2H.  When  hydrochloric  acid  and  a  metallic 
oxyde  are  brought  together,  the  H  of  the  one  combines  with  the  O 
of  the  other,  forming  water,  and  the  other  tv/o  elements  unite  to 
form  a  chloride,  thus : — 

In  the  case  of  a  protoxide,  CaO   +  2HC1  ==   HgO  +  CaCl2,  and 

In  the  case  of  a  hydrated  oxyde,  KHO  4-    HCl  =  HoO  +  KCl,  ^  and 

In  the  case  of  a  sesquioxyde,       ^6203  +  6HC1  =  3H2O  +  "Fe-filQ  ; 

but  when  there  is  no  corresponding  chloride,  then  free  CI  is  evolved,, 

thus: — MnO2  +  4HCl=MnCl2  +  2H20  +  2Cl,-^the  usual  process  foi* 

the  preparation  of  chlorine. 

1.  Acidum  Hydrochloricum, -B.P.     Hydrochloric  Add. 

Hydrochloric  acid  gas,  HCl  or  HCl,  dissolved  in  water,  and  form- 
ing 31*8  per  cent,  by  weight  of  the  solution. 

Preparation. — Pour  44  fluid  ounces  of  sulphuric  acid  slowly  into 
32  fluid  ounces  of  water;  and  when  the  mixture  has  cooled,  add  it 
to  48  ounces  of  chloride  of  sodium,  previously  introduced  into  a 
flask  having  the  capacity  of  at  least  one  gallon.  Connect  the  flask 
by  corks  and  a  bent  glass  tube  with  a  three-necked  wash-bottle, 
furnished  with  a  safety  tube,  and  containing  four  ounces  of  water; 
then,  applying  heat  to  t-he  flask,  conduct  the  disengaged  gas  through 
the  wash-bottle  into  a  second  bottle  containing  3  fluid  ounces  of  dis- 
tilled water,  by  means  of  a  bent  tube  dipping  about  half-an-inch 
below  the  surface,  and  let  the  process  be  continued  until  the  product 
measures  66  ounces,  or  the  liquid  has  acquired  a  specific  gravity  of 
1-16.  The  second  bottle  must  be  kept  cool  during  the  whole  oper- 
ation. In  this  process,  half  the  hydrogen  of  the  sulphuric  acid 
combines  with  the  CI  of  the  chloride ;  the  remainder,  and  the  sul- 
phoin  unite  with  the  sodium  to  form  hydro-sodic  sulphate,  thus: — 
NaCl  +  H2SO4 = HCl  +  NaHSO^ . 

1  ounce  of  chloride  of  sodium  yields  350  cub.  in.  of  the  gas. 
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Characters  and  Tests. — A  nearly  colourless  and  strongly  acid 
liquid,  emitting  white  vapours  having  a  pungent  odour;  sp.  gr. 
ri6.  When  evaporated  to  dryness,  it  leaves  no  residue.  It  gives 
with  nitrate  of  silver  a  curdy  white  precipitate  (AgCl ;  see  Chlo- 
rides, p.  88),  soluble  in  excess  of  ammonia;  insoluble  in  nitric 
acid.  114'8  grains,  mixed  with  half  an  ounce  of  water,  require  for 
neutralisation  1000  grain  measures  of  the  volmnetric  solution  of 
soda.  When  diluted  with  four  times  its  volume  of  water,  it  gives 
no  precipitate  with  solution  of  chloride  of  barium,  or  with  sulphu- 
retted hydrogen  (absence  of  sulphates  and  metallic  impurities,  iron 
especially),  does  not  tarnish  nor  alter  the-  colour  of  bright  copper 
foil  when  boiled  with  it  (absence  of  the  less  oxydisable  metals,  but 
especially  antimony  and  arsenic,  which  see).  If  a  fluid  drachm  of 
it,  mixed  with  half  an  ounce  of  water,  be  put  into  a  small  flask  with 
a  few  pieces  of  granulated  zinc,  and  while  the  effervescence  con- 
tinues, a  slip  of  bibulous  paper  wetted  with  solution  of  subacetate 
of  lead  be  suspended  in  the  upper  part  of  the  flask  above  the  liquid 
for  about  five  minute&j  the  paper  will  not  become  discoloured  (indi- 
cating the  absence  of  sulphurous  acid,  which  if  present  is  de- 
oxydised,  the  sulphur  unitnig  with  the  hydrogen  as  it  separates  from 
the  chlorine,  thus— 3Zn  +  6HCl-fS'a2=2H20-h3ZnCl2+H2S). 

Even  when  heated  with  the  acid,  gold  leaf  is  not  dissolved,  show- 
ing the  absence  of  nitric  acid  and  of  free  chlorine  and  bromine.  The 
absence  of  chlorine  is  further  shown  by  an  inability  to  discharge 
the  colour  from  a  solution  containing  a  trace  of  sulphate  of  indigo. 

Action  and  Uses. — The  strong  acid  is  a  corrosive  poison,  but  may 
be  applied  externally  as  an  escharotic.  When  diluted  it  is  used 
topically  as  a  gargle  to  relaxed  or  putrid  sore  throat.  Internally,  it 
may  be  given  (dilute)  to  act  generally  as  an  acid,  it  also  possesses  an 
astringent  action.  As  this  acid  is  a  natural  and  essential  constituent 
of  the  normal  gastric  juice,  it  is  often  used  in  morbid  conditions  of  that 
secretion,  especially  when  there  is  deficiency  of  acid.  Hydrochloric 
acid  may  be  used  in  phosphaturia ;  it  has  been  employed  by  some 
in  putrid  fevers.  As  with  the  other  mineral  acids,  the  dilute  acid 
only  is  employed  as  a  tonic. 

Antidotes. — Magnesia ;  solution  of  Soap,  as  easily  procurable ;  the 
Bicarbonates  of  soda  and  potash ;  Milk ;  Demulcents.  Chalk  is  to  be 
avoided  on  account  of  the  deleterious  effects  of  chloride  of  calcium. 

2.  Acidum  Hydrochloricum  dilutum,  P.B.  Dilute  Hydrochloric  Acid. 

Preparation. — Dilute  8  fluid  ounces  of  hydrochloric  acid  with  16 
ounces  of  water;  then  add  more  water,  so  that  at  a  temperature  of 
60°  it  shall  measure  26-1-  fluid  ounces.  Or  as  follows: — Water ^  a 
sufficiency.  Weigh  3060  grains  of  hydrochloric  acid  in  a  glass  flask, 
the  capacity  of  which,  to  a  mark  on  the  neck,  is  1  pint ;  then  add 
distilled  water  until  the  mixture,  at  60°  temperature,  after  it  has 
been  shaken,  measures  a  pint. 

Tests. — Sp.  gr.  l-()52.  345  grains  (6  fluid  drachms)  require  for 
neutralisation  1000  grain  measures  of  the  volumetric  solution  of 
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soda,  corresponding  to  10 '5 8  per  cent,  of  real  acid.  As  with  the 
other  dilute  acids,  6  fluid  drachms  contain  1  equiv.  or  36*5  grains  of 
HCl  or  HCl. 

Dose. — 10  to  20  minims  in  some  bland  or  sweetened  fluid  or  bitter 
infusion.  A  fluid  drachm  mixed  with  an  ounce  of  honey  may  be 
applied  with  a  brush  to  an  ulcerated  sore  throat. 

Incompatibilities. — Alkalies ;  most  Oxides  and  Carbonates ;  Sul- 
phides ;  Tartrate  of  potash ;  Potassio-Tartrate  of  antimony ;  Nitrate 
of  silver ;  Acetate  of  lead. 

NITRO-HYDROCHLOKIG  ACID. 
Acidum  Nitro-hydrochloricum.     Aqua  regia.     F.  Eau  regale. 
G.  Konigswasser. 
The  Arabs  must  have  been  acquainted  with  this  acid,  as  they 
had  a  solvent  for  gold. 

When  one  part  of  nitric  acid  and  three  parts  of  hydrochloric 
acid  are  mixed  together  and  gently  heated,  red  fumes,  composed  of 
a  mixture  of  nitric  oxydichloride  and  chlorine,  are  evolved : 

2HNO3  +  6HC1  =  2NOOI2  +  4H2O  +  CI2  . 

At  90°  the  former  condenses  as  a  heavy  red  liquid,  and  the 
latter  escapes  free.  Nitric  oxydichloride  (NOCI2)  is  peroxyde  of 
nitrogen,  in  which  one  atom  of  the  oxygen  is  substituted  for  2 
atoms  of  chlorine ;  or  it  may  with  equal  propriety  be  regarded  as 
a  compound  of  nitric  oxyde  and  chlorine.  Thus,  when  brought 
into  contact  with  mercury,  calomel  and  nitric  oxyde  are  immedi- 
ately formed,  NOCI2  +  2IIg  =  2HgCl  +  NO.  Water  also  decomposes 
it  with  equal  facility,  but  the  solution  contains  hydrochloric  acid 
and  peroxyde  of  nitrogen,  NOCl2  +  H20=N02+2HCl.  We  may 
assume,  therefore,  that  the  dilute  acid  of  the  PharDiacopoeia  is  a 
mixture  of  undecomposed  nitric  and  hydrochloric  acids,  holding  in 
solution  free  chlorine  and  peroxyde  of  nitrogen. 

Properties. — Nitrohydrochloric  acid  is  of  a  golden  yellow  colour, 
with  the  suffocating  odour  of  chlorine,  and  the  irritant  corrosive  pro- 
perties of  the  strong  acids. 

Tests. — It  is  distinguished  by  the  property  of  dissolving  gold, 
which  is  owing  to  the  presence  of  chlorine.  Nitrate  of  silver  pro- 
duces a  precipitate  of  chloride  of  silver,  soluble  in  ammonia,  but 
insoluble  in  nitric  acid. 

1.    Acidum  Nitro -Hydro cliloricum  dilutum,  P.B.      Dilute  Nitro- 

Hydrochloric  Acid. 

Frejmratioii. — Mix  together  3  fluid  ounces  of  nitric  acid  and  4 
fluid  ounces  of  hydrochloric  acid,  and  let  them  remain  for  twenty- 
four  hours  in  a  quart  bottle,  the  mouth  of  which  is  partially 
closed;  then  add  25  fluid  ounces  of  water  in  successive  portions, 
sliaking  after  each  addition,  and  preserve  the  mixture  in  a  stoppered 
bottle. 

The  acids  are  mixed  in  their  concentrated  state,  and  kept  undiluted 
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for  twenty-four  hours,  in  order  to  bring  about  the  decomposition 
above  described. 

Characters  and  Tests. — Colourless;  sp.  gr.  1'074.  352*4  grains  (6 
iiuid  drachms)  require  for  neutralisation  920  gr.  measures  of  the 
volumetric  solution  of  soda. 

Action.  Uses. — A  corrosive  poison.  When  diluted,  stimulant  of 
the  skin  and  of  the  liver.  It  is  given  internally  in  cases  of  lithic 
or  oxalic  deposit  from  the  urine. 

Dose. — 5  to  20  minims,  well  diluted.  Diluted  with  15  to  20 
parts  of  water,  it  may  be  used  externally  as  a  local  bath.  A  piece  of 
flannel,  wrung  almost  dry  out  of  the  diluted  acid,  may  be  worn  in 
contact  with  the  skin  for  several  hours  continuously. 

CARBON:  C  =  6  or  C  =  12. 
Carho.  F.  Charhon.  G.  Kohlenstoff, 
Carbon  is  very  extensively  diffused  in  nature,  as  in  coal,  an- 
thracite, graphite,  and  diamond.  It  forms  a  large  portion  of  both 
vegetable  and  animal  substaaces.  Carbon  is  dimorphous,  the  dia- 
mond crystallising  in  cubes  or  regular  octahedra,  while  graphite 
(plumbago  or  black-lead)  occurs  in  hexagonal  plates  belonging  to 
the  rhomljohedral  system.  Diamond  is  the  purest  form  of  native  car- 
l)on,  containing  only  traces  of  silica  and  ferric  oxyde ;  it  is  remarkable 
for  its  great  refracting  power,  and  is  a  nonconductor  of  electricity. 
Graphite  leaves  from  2  to  5  per  cent,  of  ash  (silica  and  oxyde  of 
iron).  It  is  an  excellent  conductor  of  electricity.  A  pure  amor- 
phous form  of  carbon  (lamp-hlack)  is  readily  prepared  by  burning 
oils  and  resins  with  a  deficient  supply  of  oxygen.  When  heated  in 
oxygen,  both  of  these  native  forms  of  carbon  are  converted  into  car- 
bonic anhydride.  The  artificial  forms  are  readily  dissipated  when 
ignited  in  the  air. 

CARBO  LIGNI,  B.P.     Wood  Gliarcoal. 
Wood  charred  by  exposure  to  a  red  heat  without  access  to  air. 
Preparation. — It  is  prepared  by  turfing  over  a  conical  pile  of  dry 
logs  (fig.  26),  a  space  being  left  in  the  centre  and  an  aperture  below, 


Fig.  26. 

where  the  logs  are  fixed  by  brushwood;  and  when  the  whole  heap 
is  thoroughly  ignited,  the  amount  of  air  admitted  is  continually 
reduced  by  gradually  closing  up  the  lower  orifice. 
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Characters. — In  black,  brittle,  porous  masses,  retaining  the  shape 
and  structures  of  the  wood  from  which  it  was  obtained;  odourless 
and  tasteless.  Burnt  in  a  free  access  of  air,  it  leaves  not  more  than 
2  per  cent,  of  ash.  It  possesses  the  remarkable  power  of  condensing 
gases  within  its  interstices.  A  cubic  inch  of  wood  charcoal  will  con- 
dense 90  cubic  inches  of  ammonia,  55  of  sulphuretted  hydrogen,  35 
of  carl)onic  acid,  9  of  oxygen,  7*5  of  nitrogen,  and  I'T  of  hydrogen. 

This  power  of  condensing  oxygen  confers  upon  wood  charcoal  a 
remarkable  oxydising  power,  by  virtue  of  which  it  is  a  powerful  dis- 
infectant (Stenhouse).  The  oifensive  effluvia  evolved  from  putres- 
cent animal  or  vegetable  matter,  disappears  when  it  is  covered  with 
a  layer  of  charcoal;  the  putrefaction  however  continues,  and  the 
carbon  is  dissipated  as  carbonic  anhydride,  the  hydrogen  and  nitro- 
gen of  the  putrifying  matter  being  oxydised  into  water  and  nitrate 
of  ammonia.  Charcoal  possesses,  probably  by  virtue  of  its  oxydis- 
ing power,  the  further  property  of  removing  colouring  matters  from 
organic  substances;  but  this  characteristic  is  much  less  cons]3icuous 
in  vegetable  than  in  animal  charcoal,  under  which  therefore  it  will 
be  more  properly  discussed.  After  these  qualities  have  been  ex- 
hausted by  use,  they  may  be  restored  by  drying  and  igniting  the 
charcoal. 

Action.  Uses. — Antiseptic  and  disinfectant;  corrects  the  foBtor  of 
the  breath  and  of  the  stools  in  dyspepsia  and  dysentery.  Dr  Sten- 
house has  recommended  the  use  of  a  respirator  packed  with  coarsely 
powdered  wood  charcoal  to  those  who  are  exposed  to  noxious  smells 
and  pestilential  effluvia,  the  oxydising  action  being  sufficiently  rapid 
to  decompose  these  as  they  are  drawn  through  the  charcoal.  As  a 
disinfectant,  layers  of  powdered  charcoal  may  ])e  exposed  in  the 
wards  of  hospitals,  dissecting  rooms,  in  the  openings  of  sewers,  &c. 
In  a  finely  levigated  state,  wood  charcoal  is  a  valuable  dressing  to 
the  peculiarly  offensive  suppurating  surfaces  resulting  from  severe 
burns,  and  to  parts  affected  with  moist  gangrene.  In  these  cases 
the  surfaces  should  be  thickly  covered  with  the  powder  by  means  of 
a  dredger. 

Dose. — 10  to  40  grains,  in  the  form  of  biscuit. 

1.  Cataplasm  Carbonis,  P.B.     GJiarcoal  Poultice, 

Preparation. — Macerate  2  ounces  of  hread-crumh  in  |-  pint  of 
boiling  water  for  10  minutes,  near  the  fire,  then  mix,  and  add  4 
ounces  of  linseed  'meal,  gradually  stirring  the  ingredients,  that  a  soft 
poultice  may  be  formed.  Mix  with  this  J  ounce  of  wood  charcoal 
in  powder,  and  sprinkle  J  ounce  more  on  the  surface  of  the  poultice. 

Use. — It  is  applied  warm  to  foul  ulcers  to  destroy  the  foetor. 

CABBO  ANIMALIS,  P.B.     Animal  Charcoal.     Bone  or  Ivory 

Black. 

The  residue  of  bones  which  have  been  exposed  to  a  red  heat 
without  the  access  of  air.  It  contains  88  per  cent,  of  tricalcic-phos- 
phate  and  carbonate  of  lime;  2  per  cent,  of  carbide  with  silicide  of 
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iron,  and  a  trace  of  sulphide.  It  is  bitterisli,  and  may  readily  be 
distinguished  from  vegetable  charcoal  by  burning  a  little  of  it  on  a 
red-hot  iron,  when  a  large  residue  is  left.  The  a«h,  consisting 
chiefly  of  the  phosphate  of  lime,  is  with  difficulty  acted  on  by  sul- 
phuric acid;  that  of  wood  charcoal,  being  composed  of  carbonates, 
dissolves  readily.  An  almost  pure  animal  charcoal  may  be  pre- 
pared by  drying  and  igniting  blood.  Bone  black  is  employed  in  the 
preparation  of  the  next  variety  of  carbon. 

1.  Carbo  Animalis  purificatus,  B.P,     Purified  Animal  Charcoal. 

Animal  charcoal,  from  which  the  earthy  salts  have  been  almost 
wholly  removed. 

Preparation. — Digest  16  ounces  of  bo7ie  black  for  two  days  in  10 
fluid  ounces  of  hydrochloric  acid,  diluted  with  a  pint  of  water,  at  a 
moderate  heat,  agitating  from  time  to  time;  collect  on  a  filter  and 
wash  with  water  till  what  passes  through  gives  scarcely  any  pre- 
cipitate with  nitrate  of  silver.  Dry  the  charcoal,  and  then  heat  it  to 
redness  in  a  closely  covered  crucible. 

The  HCl  dissolves  the  phosphate  and  decomposes  the  carbonate 
of  lime,  as  well  as  any  sulphide,  with  the  disengagement  of  car- 
bonic acid,  and  a  trace  of  sulphuretted  hydrogen,  chloride  of  cal- 
cium being  left  in  solution. 

CJiaracters. — A  black  pulverulent  su1>stance;  inodorous,  and  almost 
tasteless.  Tincture  of  litmus,  diluted  with  20  times  its  bulk  of 
water,  agitated  with  it  and  thrown  upon  a  filter,  passes  through 
colourless,  proving  its  power  of  decolorising.  Burned  at  a  high 
temperature  with  a  little  red  oxyde  of  mercury  and  free  access  of 
air,  only  a  trace  of  inorganic  matter  remains  (carbide  of  iron  and 
silica.) 

The  oxyde  of  mercury  evolves  oxygen,  which  ensures  the  combus- 
tion of  the  carbon,  the  mercury  itself  being  dissipated. 

Action.  Uses. — Animal  is  more  active  than  vegetable  charcoal, 
for  which  it  may  be  substituted  in  any  case,  and  in  tlie  same  dose. 

It  is  chiefly  employed  by  the  sugar  refiner  and  pharmaceutist  as 
a  decoloriser.  It  unites  tenaciously  with  vegetable  colours,  and  is 
employed  to  remove  these  in  the  preparation  of  citric  and  tartaric 
acids,  and  of  the  vegetable  alkalies  and  their  salts,  as  quinia,  morphia, 
veratria.  It  is  either  mixed  or  boiled  with  the  liquid  to  be  decolorised, 
or  the  latter  is  allowed  to  filter  through  a  layer  of  charcoal.  But  it  is 
open  to  the  serious  objection  that  it  tends  also  to  combine  with  the 
alkaloid  itself,  and  may  remove  it  from  the  solution  as  well  as  the 
colouring  matter  (see  Aconitia).  Thus  animal  charcoal  has  been 
shown  to  be  a  valuable  remedy  in  many  cases  of  poisoning,  as,  if 
given  immediately,  it  absorbs  and  renders  inoperative  the  most 
powerful  alkaloids,  and  even  hydrocyanic  acid.  About  half  an 
ounce  is  suflicient  to  neutralise  each  grain  of  morphia  or  strychnia. 

Dose. — 20  to  60  grains. 

OxYDES  OF  Carbon. — The  two  oxydes  of  carbon  are  important 
both  to  the  chemist  and  medical  practitioner. 
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1.  Carbonic  Oxyde,  CO  =  14  or  CO  =  28.     Comb.  vol.  2. 

Is  a  colourless  gas,  tasteless,  but  having  a  faint  oppressive  smell, 
and  is  extremely  poisonous  when  respired.     Sp.  gr.  "972. 

It  is  formed  when  carbon  is  burned  with  a  limited  supply  of 
oxygen.  Though  it  extinguishes  burning  bodies,  it  will  itself  burn 
with  a  pale  blue  flame,  as  may  often  be  seen  on  the  surface  of  a  coal 
fire.  It  is  also  formed  when  charcoal  is  slowly  burned,  and  is 
necessarily  delet-erious  in  close  apartments.  Professor  Dumas  states, 
that  it  is  much  more  dangerous  than  carbonic  acid,  and  that  an 
admixture  with  the  air  of  oi^^th  part  will  prove  fatal.  In  accidental 
conflagrations  it  is  often  more  destructive  to  life  than  the  fire  itself, 
as  it  ascends  to  the  upper  chambers,  and  suffocates  the  sleeping  in- 
habitants. Bernard  states  that  the  whole  of  the  blood  of  a  person 
poisoned  by  CO  has  a  bright  arterial  colour.  If  this  be  a  correct 
observation,  w-e  have  a  means  of  discriminating  l^etween  the  fatal 
effects  of  carbonic  acid  and  carbonic  oxyde. 

2.  Carbonic  Acid  or  Carbonic  Anhydride,  C02  =  22  or  C02=44. 

Comb.  vol.  2.  Aciclum  Carhonicum.  Fixed  Air.  Spiritus 
lethalis.  CJioke  Damp.  F.  Acide  Garbonique.  G.  Kohlen  sdure. 
Carbonic  acid  has  long  been  known  from  its  effects;  but  its  nature 
was  not  explained  until  1757  by  Dr  Black.  It  is  abundantly  dif- 
fused in  nature.  The  atmosphere  contains  0*4  parts  in  1000.  It 
issues  from  the  earth  in  many  situations,  as  the  Grotto  del  Cane  in 
Italy,  and  the  Valley  of  Poison  in  Java;  but  especially  in  Germany, 
near  the  Lake  of  Laach,  where  Bischoff  calculates  that  not  less  than 
600,000  lbs.  escape  daily,  and  in  such  quantities  in  the  Brohltahl  as 
to  enable  him  to  employ  it  in  some  chemical  operations.  It  issues 
also,  combined  with  water,  from  many  mineral  springs,  giving  to 
them  their  sparkling  brilliancy  (see  p.  40).  It  is  by  an  excess  of 
carbonic  acid  that  the  carbonates  of  lime,  magnesia,  and  iron  are 
held  in  solution  in  different  waters.  It  is  formed  in  large  quantities 
in  the  combustion  of  charcoal,  &c.,  and  during  fermentation.  It  is 
constantly  exhaled  from  the  skin  and  lungs  of  animals,  expired  air 
containing  from  3  to  5  per  cent,  of  its  volume.  Plants  exhale  it 
freely  at  night  or  in  the  shade.  Combined  with  bases,  it  exists  in 
large  quantities  in  the  interior  of  the  earth,  and  in  the  mountain 
masses  of  marble,  limestone,  chalk,  &c. 

Properties. — Carbonic  anhydride,  at  ordinary  temperatures,  is  a 
colourless  gas,  of  which  the  solution  in  water  has  an  acid  taste  and 
reaction.  It  is  very  heavy;  sp.  gr.  1'52;  100  c.  i.  weigh  47 '25  grs. 
Water  dissolves  its  own  volume,  but  may  be  made  by  pressure  to 
take  up  a  much  larger  quantity,  when  it  will  redden  vegetable  blues, 
but  not  permanently,  as  the  acid  escapes  when  exposed  to  the  air. 
When  subjected  to  pressure  of  40  atmospheres,  it  is  reduced  to  a 
colourless  liquid;  and,  by  the  effect  of  the  great  cold,— 148°,  pro- 
duced by  its  evaporation,  it  may  be  converted  into  a  solid.  The  gas 
extinguishes  flame  and  all  burning  bodies,  except  potassium;  it  is 
also  fatal  to  animal  life. 
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Preparation. — It  may  be  obtained  from  chalh^  or  better,  coarsely 
powdered  marble,  by  the  addition  of  hydrochloric  acid  diluted  with 
seven  times  its  bulk  of  water,  CaC03+2HCl  =  CaCl2+H20+C02. 
As  the  carbonates  are  decomposed  by  all  strong  acids,  even  acetic 
acid  may  be  used  for  its  liberation.  Whenever  the  gas  is  required 
for  therapeutical  use,  it  must  be  passed  through  a  little  water  in  a 
wash-bottle. 

Tests, — Carbonic  acid  may  easily  be  detected  by  its  evanescent 
action  in  reddening  litmus  paper,  by  rendering  lime  water  turbid, 
by  precipitating  lime  and  baryta  from  their  solutions,  and  by  these 
precipitates  being  soluble  in  acetic  acid  with  effervescence. 

Action.  Uses. — Acts  as  a  stimulant  and  sedative  when  taken  into 
the  stomach,  but  is  fatal  to  animal  life  when  breathed.  It  may  be 
prescribed  in  the  forms  of  Liquor  potassse  effervescens.  Liquor  sodao 
effervescens,  as  effervescing  draughts,  or  as  ordinary  bottled  soda 
water,  which  contains  no  alkali  or  only  a  trace ;  or  we  may  pre- 
scribe mineral  waters,  such  as  Seltzer  and  Apollinaris.  Death 
not  unfrequently  occurs  from  breathing  this  gas  in  descending  into 
cellars,  wells,  mines,  &c.;  also  from  sleeping  near  brewers'  vats, 
lime-kilns,  in  green-houses ;  or  in  small  apartments,  or  cabins  on 
board  ship  with  a  charcoal  fire.  When  the  air  contains  as  much  as 
3  or  4  per  cent,  of  its  volume,  it  is  unable  to  support  either  com- 
bustion or  respiration,  and  then  acts  as  a  narcotic  poison,  producing 
asphyxia,  and  rendering  the  whole  of  the  blood  very  dark.  Exter- 
nally carbonic  acid  gas  seems  to  act  as  an  anoesthetic,  and  baths  of 
the  gas  have  been  used  by  continental  physicians  in  dysmenorrhoea, 
cancer,  and  other  painful  disorders.  But  as  medicine  is  preventative 
as  well  as  curative,  we  have  much  more  to  do  with  its  deleterious 
than  with  its  curative  action.  The  drowsy  languor,  often  amounting 
to  a  feeling  of  syncope,  which  is  commonly  experienced  in  ill-venti- 
lated rooms  and  crowded  assemblies,  as  in  churches  and  theatres, 
is  due  to  the  early  stage  of  poisoning  by  carbonic  acid;  and  this  con- 
dition, moreover,  is  one  which  predisposes,  on  reaction,  to  internal 
congestions.  In  the  treatment  of  delicate  persons  and  those  who 
have  actual  pulmonary  disease,  these  facts  must  be  borne  in  mind, 
or  our  curative  efforts  may  be  defeated  by  an  occasional  exposure 
to  an  atmosphere  laden  with  this  poisonous  gas. 

Pharmaceutical  Uses. — In  the  preparation  of  the  bicarbonates  of 
potash,  soda,  and  magnesia ;  and  of  potash  and  soda  waters. 

Carbonates. — According  to  the  binary  theory,  these  salts  must 
be  regarded  as  bibasic.  All,  excepting  those  of  the  metals  of  the 
alkalies,  are  insoluble;  but  many,  especially  those  of  the  metals  of 
the  earths,  are  soluble  in  water  charged  with  carbonic  acid,  and 
are  deposited  from  the  solution,  as  the  COg  escapes,  in  a  crystal- 
line form  (see  solution  of  carbonate  of  magnesia).  All  dissolve 
with  effervescence  in  dilute  nitric  or  acetic  acid.  All,  excepting 
those  of  the  metals  of  the  alkalies  and  carbonate  of  baryta,  are 
decomposed  by  prolonged  ignition,  CO2  escaping,  and  the  metallic 
oxyde  being  left.      The  soluble  carbonates  (like  free  carbonic  acid) 
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give  a  milky  turbidity  with  salts  of  lime  and  baryta,  the  white  pre- 
cipitate dissolving  with  effervescence  of  CO2  in  any  dilute  acid. 

HYDROGEN  and  CAEJBON. 

Compounds  of  hydrogen  and  carbon  are  usually  denominated 
hydrocarbons.  Of  these  a  few  are  officinal,  and  we  require  to  be 
acquainted  with  the  properties  of  others,  as  they  are  deleterious. 
Thus,  of  those  which  are  gaseous,  the  two  following  form  the  prin- 
cipal ingredients  of  coal-gas.  Bisulphide  of  carbon,  ammonia,  and 
benzol  are  also  present  in  common  coal-gas,  and  give  it  its  cha- 
racteristic odour. 

Light  Carburetted  Hydrogen  or  Marsh  Gas  (CH^  =  16).  This  gas 
may  be  regarded  as  a  bihydruret  of  carbon.  As  a  result  of  the 
decomposition  of  vegetable  matters,  it  may  be  seen  escaping  in 
bubbles  from  the  surface  of  stagnant  pools,  and  also  in  stirring  up 
foetid  mud.  It  issues  sometimes  in  immense  quantities  from  fis- 
sures in  coal-mines,  and,  mixing  with  the  oxygen  of  the  air,  forms 
the  fatally  explosive  inflammable  air  or  flre-da.mp  of  miners.  The 
gas  in  exploding  wholly  deprives  ten  times  its  bulk  of  air  of  oxygen, 
forming  2  volumes  of  steam  and  9  volumes  of  "  after  damp,^'  com- 
posed of  a  mixture  of  1  vol.  of  carbonic  anhydride  and  8  vols,  of 
nitrogen. 

Olefiant  Gas  (C2H4=28),  named  from  forming  an  oily  liquid  by 
combining  with  chlorine,  is  a  gas  composed  of  2  vols,  of  carbon 
vapour  and  2  of  hydrogen  condensed  into  1  vol.  Like  the  former, 
this  gas  is  found  in  coal-mines. 

Paraffin  oil,  obtained  by  the  distillation  of  coal,  is  stated  by  Pro- 
fessor Hofmann  to  be  a  "  liquid  olefiant  gas."  It  is  largely  used  in 
illumination. 

Other  hydrocarbons  are  either  solid  or  liquid.  Petroleum  or  rock 
oil  w^as  till  lately  officinal;  and  naphtha,  whether  obtained  artifi- 
cially or  as  a  product  of  nature,  is  sometimes  used  medicinally. 
As  these  natural  products  result  from  vegetable  decomposition  in 
remote  ages,  and  as  the  artificial  products  may  be  obtained  by  pre- 
sent decomposition  of  vegetable  matter,  it  will  be  convenient  to 
treat  of  all  of  these  nearly  allied  substances  together.  So  also  of 
oil  of  turpentine,  tar,  kreasote,  and  the  products  of  the  distillation 
of  coal.     (See  Coniferae.) 

CARBON  and  NITROGEN. 

These  two  elements  combine  together  to  form  the  very  remark- 
able body  called  cyanogen  {}cva,uog,  blue,  yeuuuo,  to  produce),  the  com- 
pounds with  iron  forming  Prussian  blues.  (See  Ferrocyanide  of 
Iron,  p.  100.) 

Cyanogen,  C2N  =  26,  CN  or  Cy=26.     Comb.  vol.  2.     F.  Cyanogene. 

Cyanogen  may  be  regarded  as  a  combination  of  2  vols,  of  carbon 

vapour  and  1  vol.  of  nitrogen  condensed  into  1  vol.     But  the  two 
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elements  are  of  tliemselves  incapable  of  combining  directly,  requir- 
ing as  they  do  tbe  intervention  of  a  third  body — potassium  or 
sodium.  It  is  a  poisonous,  colourless  gas,  of  a  pungent  odour,  burn- 
ing with  a  purplish  flame,  soluble  in  J  its  bulk  of  water,  and  con- 
densible  into  a  colourless  liquid.  It  is  interesting,  as  a  compound 
body,  in  acting  like  the  simple  elements  in  combining  with  metals, 
and  forms  with  hydrogen  an  acid,  the  hydrocyanic,  which  is  of 
fearful  importance  on  account  of  its  rapidly  deleterious  effects. 
Cyanogen  is  the  type  of  the  compound  radicals  of  organic  chemistry. 

POTASS^  PRUSSIAS  FLAVA,  P,B.     Yellow  Prussiate  of  Potash. 
Ferrocyanide  of  Potassium  or  Potassic  Ferrocyanide. 

K2FeC(jN3+3HO  =  184-i-27  or  K^FeCy6,3Hp  or  K4Fcy,3H,0 

=  368  +  54. 

This  salt,  which  is  a  double  cyanide  of  potassium  and  iron,  is  the 
source  of  cyanogen  and  its  compounds.  It  is  prepared  by  fusing 
together,  in  a  covered  iron  pot,  about  5  parts  of  refuse  animal 
matter,  such  as  dried  blood,  horns^  clippings  of  hides,  &c.,  and  2 
parts  of  carbonate  of  potash,  with  an  excess  of  iron  filings.  When 
cold,  the  mass  is  broken  up  and  digested  with  water,  which  dissolves 
out  the  potassic  ferrocyanide,  and  on  evaporation  deposits  it  in  fine 
four-sided  tablets  with  shelving  edges.  Potassium  and  sodium  have 
the  remarkable  power  of  determining  the  union  of  the  C  and  N  of 
organic  matters  at  a  high  temperature,  and  the  cyanogen  thus 
formed  combines  directly  with  the  potassium  to  form  a  cyanide ;  if 
iron  be  presented  at  the  same  time,  a  double  cyanide  of  the  metals 
is  formed,  as  represented  in  the  above  formula.  The  cyanides  of 
iron  in  combination  with  other  cyanides  give  rise  to  two  classes  of 
compounds,  represented  by  the  yellow  and  red  prussiate  of  potash 
respectively.  Each  is  supposed  to  contain  a  separate  radicle,  ferro- 
cyanogen  FeCy-g  or  Fey,  being  the  radicle  of  the  yellow  prussiate, 
SLYid  fe7Ticyanogen  FeCy6=Fdcy,  that  of  the  red  prussiate  of  potash; 
the  first  is  tetrabasic,  the  second  tribasic. 

Characters  and  Tests. — Larger  yellov/  crystals,  permanent  in  the 
air,  of  a  tough  fibrous  structure,  soluble  in  w^ater,  insoluble  in  alco- 
hol. The  aqueous  solution  precipitates  deep  blue  with  persul- 
phate of  iron,  a  rich  brown  with  sulphate  of  copper — it  is  errone- 
ously termed  "  brick-red ''  in  the  Pharmacopoeia;  and  white  with 
acetate  of  lead.  Heated  with  diluted  sulphuric  acid,  vapours  of 
hydrocyanic  acid  gas  are  evolved. 

1.  Solution  of  Yellow  Prussiate  of  Potash,  P.B.  =  l  part  of  the  salt 
in  20  of  water,  is  employed  as  a  test,  giving  with  the  protosalts  of 
iron  a  greyish  precipitate,  which,  by  absorption  of  oxygen  from  the 
air,  soon  becomes  blue  (basic  Prussian  blue  Fe4Fcy2,Fe203,H20); 
with  the  protosalts  of  iron,  a  deep  blue  (Prussian  blue,  Fe4Fcy3H20) ; 
with  the  salts  of  copper,  a  rich  brown  (ferrocyanide  of  copper, 
Cu2FcyH20);  with  those  of  lead,  a  white  precipitate  (ferrocyanide 
of  lead,  Pb2FcyH20). 
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POTASS^  PRUSSIAS  RUBRA.     Red  Prussiate  of  Potash. 
K3,Fe2Ci2Ng=329  or  KgFeCye  or  K3Fclcy=329. 

Ferricyanideof  potassium  is  prepared  bypassing  a  stream  of  cUorine 
through  a  solution  of  ferrocyanide  until  it  ceases  to  give  a  blue 
precipitate  with  a  persalt  of  iron.  The  chlorine  removes  2  equivs. 
of  potassium  as  chloride: — 2K4FeCgNg+Cl2  =  2KCl+2K3FeCgNg. 
The  solution  yields  on  evaporation  bold,  ruby  red,  anhydrous  right 
rhombic  prisms,  soluble  in  2^  parts  of  water  at  60°  and  IJ  part  at 
212°,  insoluble  in  alcohol.  An  aqueous  solution  gives  Jio  precipi- 
tate, but  only  an  olive-green  colouration  with  persalts  of  iron;  a 
brilliant  Prussian  blue  (Turnbull's  blue,  Fe3FdGy2,H20)  with  the 
protosalts  of  iron. 

1.  Solution  of  Red  Prussiate  of  Potash,  P.B.  =  l  part  of  the  salt 
in  20  parts  of  water.  It  is  used  to  indicate  the  proper  state  of  oxyda- 
tion  of  the  proto-  and  persalts  of  iron  respectively.  Thus  absence 
of  precipitate  when  mixed  with  solutions  of  the  peroxyde,  persul- 
phate, citrate  of  iron  and  quinine,  or  tartarated  iron,  proves  that 
the  peroxydation  of  the  iron  is  complete.  On  the  other  hand,  the 
production  of  a  blue  precipitate  in  solutions  of  sulphate,  iodide,  and 
saccharated  carbonate,  proves  that  the  iron  is  in  the  condition  of 
protoxide. 

HYDROCYANIC  ACID:  1102^^  =  27  or  HCy=27.     Comb.  vol.  2. 

Hydric  Cyanide,     Prussic  Acid,      F.  Acide  hydroajaniqiie. 

G.  Blausdure, 

It  was  called  Prussic  acid,  because  it  was  first  obtained  from 
Prussian  blue  (p.  100).  Scheele  discovered  the  diluted  acid  in  1782, 
and  Gay-Lussac  the  anhydrous  in  1815.  It  was  used  medicinally 
by  Brera  in  1809;  by  Majendie  in  1817;  and  in  1819  by  Dr  A.  T. 
Thomson  in  this  country.  But  its  effects  had  been  obtained  long 
before  by  the  use  of  laurel  water.  It  exists  in  the  leaves  and  seeds 
of  the  Pomese  and  Amygdalae  divisions  of  the  Eosacese,  and  its  exist- 
ence in  these,  and  especially  in  apple  pips,  must  be  borne  in  mind 
when  we  look  for  prussic  acid  in  the  human  body. 

This  acid  is  composed  of  1  vol.  of  Cy  and  1  vol.  of  H  united 
without  condensation.  It  is  easily  prepared  by  the  action  of  a  strong 
mineral  acid  on  any  cyanide ;  thus  it  is  evolved  when  mercuric 
cyanide  is  heated  with  hydrochloric  acid: — HgCy2  +  2HCl=HgCl2H- 
2HCy .  The  action  of  sulphuric  acid  on  the  cyanides  is  strictly 
analogous  to  its  action  on  the  chlorides;  thus,  2KCy-}- 2112804  = 
2KHS04-f-2HCy. 

To  a  solution  of  cyanide  of  potassium,  sulphuric  acid  diluted  with 
its  own  bulk  of  water  is  added,  in  the  proportion  of  1  part  of  acid 
to  2  parts  of  the  salt.  At  first  enough  heat  is  developed  to  drive 
off  the  acid;  subsequently  the  heat  of  a  lamp  will  be  required  to 
effect  the  distillation.  The  products  of  distillation  are^conducted 
through  a  long  U-shaped  tube,  the  first  part  of  which  is  filled  with 
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fragments  of  potassic  cyanide  to  arrest  any  sulphuric  acid  that  may  pass 
over,  and  the  second  with  calcic  chloride  to  retain  aqueous  vapour; 
the  acid  is  then  conveyed  into  a  bottle  cooled  with  a  mixture  of  ice  and 
salt.  In  this  vessel  the  anhydrous  acid  condenses.  The  operation 
should  be  conducted  in  the  outer  air,  or  under  a  chimney  with  a 
very  strong  upward  draught,  so  as  to  convey  all  trace  of  the  vapour 
of  the  acid  from  the  operator,  otherwise  his  life  would  be  greatly 
endangered. 

Anhydrous  hydrocyanic  acid  resembles  in  its  chemical  relation 
the  hydrogen  acids  of  the  halogens.  It  is  a  clear  colourless  liquid, 
sp.  gr.  0*7,  so  exceedingly  volatile  that  if  it  be  dropped  on  a  glass 
plate,  the  chief  portion  is  frozen  by  the  cold  produced  by  its  evapo- 
ration. The  vapour  has  the  odour  of  peach  ])lossoms,  and  produces 
at  first  a  feeling  of  suffocation,  and  then  asphyxia.  It  burns  with 
a  flame  like  cyanogen,  but  paler;  its  acid  properties  are  but  feebly 
marked.  Potassium  burns  in  the  vapour,  potassic  cyanide  being 
formed;  the  liquid  acid  dissolves  red  oxyde  of  mercury,  and  forms 
a  solution  of  HgCyg,  which  may  be  crystalhsed  out;  with  nitrate  of 
silver  it  gives  a  flocculent  precipitate  of  AgOy.  Exposed  to  the 
day-light,  the  acid  is  decomposed,  and  becomes  brown  from  the  for- 
mation of  paracyanogen  (C3N3). 

1.  Acidum  Hydrocyanicum  dilutum,  P,B.      Diluted  Hyidrocyanic 

Acid. 

This  is  composed  of  2  parts  by  weight  of  the  anhydrous  acid, 
HCgN  or  HCy,  dissolved  in  sufficient  water  to  make  up  100  parts 
by  weight. 

Preparation. — Dissolve  2J  ounces  of  yellcnu  lomssiate  of  potash  in 
10  fluid  ounces  of  water.  Dilute  1  fluid  ounce  of  sulphuric  acid 
with  4  fluid  ounces  of  water,  and  when  the  mixture  is  cold,  add  it 
to  the  solution  of  prussiate  of  potash  in  a  flask,  arranged  with 
a  suitable  condenser  and  receiver  for  distillation.  Put  8  fluid 
ounces  of  ivater  into  the  receiver ;  apply  heat  to  the  flask  until,  by 
slow  distillation,  the  liquid  in  the  receiver  is  increased  to  17  fluid 
ounces.  Add  to  this  3  fluid  ounces  of  water,  or  as  much  as  may 
be  needed  to  bring  the  acid  to  the  required  strength, — viz.,  that 
100  grains  (or  110  minims)  of  it  precipitated  with  a  solution  of 
nitrate  of  silver  shall  yield  10  grains  of  dry  cyanide  of  silver. 

In  this  process,  1  equivalent  of  the  yellow  prussiate  is  decomposed 
by  excess  of  sulphuric  acid  into  3  equivs.  of  hydropotassic  sulphate  ; 
1  equiv.  of  an  insoluble  double  cyanide  of  iron  and  potassium,  in 
which  the  proportions  of  potassium  and  iron  are  equal;  and  3 
equivs.  of  h^^drocyanic  acid,  thus — 

K^FeCy6+3H2S04  =  3(KHS04)  4-  KFeCyg  +  3HCy . 

The  following  is  a  simple  and  reliable  process  for  the  preparation  of  a  2 
per  cent.  acid.  It  was  originally  recommended  by  Everitt,  and  adopted  by 
the  L.P.  Suspend  48^  grains  of  cyanide  of  silver  in  a  fluid  ounce  of  water 
containing  39J  grains  of  hydrochloric  acid;  agitate  in  a  well-stoppered 
vial,  allow  the  chloride  of  silver  to  deposit,  and  then  decant  the  clear  fluid, 
-  -AgCy  +  HCl  =  AgCl  +  HCy . 
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Characters  and  Tests. — A  colourless  liquid,  with  a  peculiar  odour ; 
sp.  gr.  0*997,  It  only  slightly  and  transiently  reddens  litmus 
paper.  A  fluid  drachm  evaporated  in  a  platinum  dish  leaves  no 
fixed  residue.  Treated  with  a  minute  quantity  of  a  mixed  solution 
of  sulphate  and  persulphate  of  iron,  afterwards  with  potash,  and 
finally  acidulated  with  hydrochloric  acid,  it  forms  Prussian  blue : 
the  potash  precipitates  hydrated  ferric  and  ferrous  oxydes,  which, 
on  the  addition  of  excess  of  HCl  in  the  presence  of  the  cyanide  of 
potassium  formed,  leaves  Prussian  blue,  thus — 

ISKCy  +  2Fe203,3FeO  +  18HC1  =  18KC1  +  911  f>  +  Fe^Fcyg  . 

It  gives  no  precipitate  with  chloride  of  bariuni  (absence  of  sul- 
phuric acid) ;  but  with  nitrate  of  silver  it  gives  a  white  precipitate 
(cyanide  of  silver),  entirely  soluble  in  boiling  concentrated  nitric 
acid  (which  distinguishes  it  from  chloride  of  silver,  and  indicates 
freedom  from  chlorine,  hydrochloric  acid,  or  chlorides).  270  grains 
of  the  dilute  acid,  rendered  alkaline  by  the  addition  of  solution  of 
soda,  require  1000  grain  measures  of  the  volumetric  solution  of 
nitrate  of  silver  to  be  added  before  a  permanent  precipitate  begins 
to  form,  which  corresponds  to  2  per  cent,  of  the  real  acid.  The 
presence  of  chlorides  does  not  interfere  with  this  test.  (The  fol- 
lowing is  the  reaction : — AglSTOg  ■\-  2NaCy = NaNOg  -h  NaCy,  AgCy, — a 
soluble  double  cyanide  of  sodium  and  silver  being  formed.  When 
an  excess  of  argentic  nitrate  is  used,  the  silver  begins  to  take  the 
place  of  the  sodium;  and  for  every  equivalent  decomposed  2  equivs. 
of  AgCy  falls,  forming  a  copious  and  permanent  precipitate : — 
NaAgCyg  +  AgNOg = NaNOg  -f-  2 AgCy,)  The  diluted  acid  of  the  shops 
has  been  found  to  vary  in  strength  from  1'4  to  5*8  per  cent,  of 
anhydrous  acid ;  hence  the  need  of  this  test. 

The  dilute  acid  may  be  preserved  unchanged  for  years  if  it  be 
completely  excluded  from  light,  and  kept  in  properly  stoppered 
bottles.  The  presence  of  a  little  sulphuric  acid  renders  it  more 
stable ;  but  if  the  bottle  containing  it  be  imperfectly  stoppered,  the 
volatile  acid  rapidly  escapes,  and  in  the  course  of  a  few  weeks  only 
water  remains.  The  frequent  opening  of  the  bottle  in  dispensing 
gradually  weakens  the  acid. 

Action  and  Uses. — In  doses  of  from  30  to  60  minims,  the  2  per 
cent,  acid  is  fatal  to  life,  causing  death  by  paralysis  of  the  respira- 
tion, the  inspirations  falliug  rapidly  to  ^,  j,  to,  and  then 
ceasing.  When  death  occurs  within  two  minutes,  the  heart  con- 
tains only  dark  blood,  the  right  cavities  are  gorged,  and  the  action 
is  nearly  paralysed  by  pressure,  but  may  be  revived,  four  minutes 
after  the  respiration  has  ceased,  by  direct  venesection.  In  one 
case  I  found  the  hearts  of  foetal  kittens  pulsating  fourteen  minutes 
after  the  death  of  the  mother.  This  condition  of  asphyxia 
usually  comes  on  about  a  minute  after  the  ingestion  af  the  poison. 
The  primary  action  is  undoubtedly  on  the  cerebro- spinal  nerves ; 
for  the  acid  exerts  a  paralysing  action  on  all  nerves  directly 
exposed  to  it.      This   is  the  key  to  its    medicinal   action;    and 
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when  taken  internally  it  exercises,  independently  of  any  local 
action  on  the  alimentary  canal,  a  general  sedative  action.  It  allays 
undne  irritability  of  the  peripheral  nerves,  both  of  the  skin  and 
mucous  membrane.  Thus,  it  is  most  beneficial  in  gastrodynia 
and  cramp  of  the  stomach,  in  reflex  vomiting  from  irritation  of 
the  lungs  in  phthisis,  and  of  the  uterus  in  pregnancy  and  morbid 
conditions ;  in  cough,  depending  on  laryngeal  or  pulmonary  irrita- 
tion ;  and  in  painful  affections  of  the  skin,  such  as  sometimes  occurs 
when  the  skin  is  excoriated  by  the  acrid  discharges  of  epithelial 
cancer,  or  the  nerves  are  tormented  by  the  action  of  capsicum.  It 
often  gives  relief  from  the  distressing  irritation  of  the  severer  forms 
of  urticaria.  It  is  also  serviceable  in  otalgia,  but  must  be  used  with 
excessive  care,  not  more  than  two  drops  of  the  acid  being  used  at  a 
time. 

Dose. — 1  to  8  minims,  from  3  to  5  being  the  usual  dose  for  an  adult. 
It  may  be  given  alone,  with  acids,  or  with  the  soluble  alkalies,  the 
cyanides  of  sodium,  potassium,  or  ammonium  being  as  efficacious  as 
the  acid  itself.  For  the  relief  of  cough,  it  may  be  administered  in 
the  form  of  vapour  (see  below).  As  a  lotion,  it  may  be  used  in  the 
proportion  of  1  part  to  20  or  40  of  water. 

Antidotes. — Before  the  supervention  of  asphyxia,  2  drachms  of 
sulphate  of  iron  and  a  fluid  drachm  of  the  tincture  of  perchloride  in 
6  or  8  ounces  of  water,  to  be  drank  at  once.     During  the  state  of 

/  o 

asphyxia,  bleeding  from  a  jugular  vein,  artificial  respiration,  the 
cold  douche,  the  inhalation  of  chlorine  (a  saucer  containing  a  little 
chloride  of  lime,  sprinkled  with  vinegar,  being  held  near  the  mouth 
of  the  patient). 

1.  Vapour  Acidi  Hydrocyanici.     Inhalation  of  Hydrocyanic  Acid. 

Mix  10  to  15  minims  of  diluted  hydrocyanic  acid  with  1  fluid 
drachm  of  cold  water  in  a  suitable  apparatus,  and  let  the  vapour 
that  arises  be  inhaled. 

Used  in  laryngeal  or  tracheal  irritation,  to  allay  cough  or  spasm. 

Cyanides. — The  cyanides  of  the  alkali  metals  are  very  soluble, 
and  form  with  the  insoluble  cyanides  of  the  metals  soluble  double 
cyanides  (see  KCy,AgCJy,  under  tests,  p.  103).  They  are  decom- 
posed by  strong  mineral  acids  with  the  liberation  of  HCy .  The 
cyanides  of  mercury  and  silver,  when  heated  to  redness,  yield 
cyanogen.  The  presence  of  a  cyanide  or  of  hydrocyanic  acid  in 
solution  is  ascertained  by  the  following  tests : — 1.  The  formation  of 
Prussian  blue  as  given  above.  Or  the  test  may  be  thus  varied: 
heat  the  liquid  with  a  little  sulphuric  acid;  susj)end  in  the  neck  of 
the  flask  a  piece  of  paper  moistened  with  solution  of  potash  for  a 
few  minutes,  and  then  drop  upon  it  a  weak  solution  of  the  mixed 
sulphates  of  iron ;  and  lastly,  immerse  it  in  dilute  sulphuric  acid. 
If  a  trace  of  hydrocyanic  acid  or  of  a  cyanide  be  present  in  the 
suspected  fluid,  Prussian  blue  is  formed  on  the  paper.  2.  With 
argentic  nitrate,  a  curdy  white  precipitate,  which  does  not  blacken 
on  exposure  to  the  air,  and  which,  when  dried  and  heated  to  red- 
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ness,  gives  off  inflammable  cyanogen.  3.  Acidulate,  with  a  few 
drops  of  HOI,  and  place  a  little  of  the  fluid  in  a  watch-glass ;  invert 
over  it  a  second  watch-glass  containing  a  spread  drop  or  two  of 
hydrosulphate  of  ammonia.  That  which  has  been  prepared  some 
time,  and  is  yellow  from  the  presence  of  ammonic  disulphide 
(H4N)2S2,  for  a  few  minutes ;  then  remove  the  latter,  and  dry  it  on 
a  water- JDath,  thus: — (H4N)2S2  +  HCy  liberated  by  the  acid,  gives 
H4NCyS+H4NHS .  The  sulphocyanide  of  ammonium  remains ; 
and  when  this  is  mixed  with  a  drop  or  two  of  weak  solution  of  ferric 
chloride,  the  blood-red  colour  of  ferric  sulphocyanide  is  developed. 

1.  Cyanide  of  Potassium,  KCy  =  65. — The  impure  cyanide  of 
commerce  is  prepared  by  fusing  together  8  parts  of  ferrocyanide  of 
potassium,  deprived  of  its  water  of  crystallisation,  and  3  parts  of 
carbonate  of  potash  in  an  iron  crucible,  till  COg  has  ceased  to  be 
evolved,  and  the  separated  iron  has  subsided.  The  fused  pro- 
duct is  poured  upon  a  stone  slab,  and  immediately  broken  up  and 
preserved  in  well- stoppered  bottles.  It  is  in  the  form  of  broken 
masses,  white  and  opaque,  smelling  strongly  of  prussic  acid,  and 
extremely  deliquescent.  It  consists  of  5  equivs.  of  cyanide  and 
1  equiv.  of  cyanate ;  but  it  often  contains  large  quantities  of  car- 
bonate of  potash.  In  the  form  of  "cyanogen  soap^'  it  is  used  by 
the  photographer  for  removing  stains  of  argentic  nitrate.  When 
employed  for  the  removal  of  marking  ink,  the  fabric  should  be  first 
wetted  with  iodide  of  potassium,  and  then  with  a  strong  solution  of 
the  cyanide.  It  is  a  very  poisonous  salt.  Its  aqueous  solution 
decomposes  spontaneously  with  the  formation  of  formiate  of  potash 
and  ammonia :  KCy  -f  2H2O  =  KCHOg  +  H3N. 

2.  Cyanide  of  Mercury,  which  see. 

AMMONIA:  Il3N  =  l7  or  H3N=17.     Comb.  vol.  2. 
Volatile  Alkali.     Spirit  of  Hartshorn.     F.  Ammoniaque.     Q.  Ammo- 

niak. 
Ammonia  was  probably  known  to  Pliny,  as  he  mentions  the 
strong  odour  evolved  from  the  mixture  of  lime  and'  nitrum.^  The 
Hindoos  also  were  acquainted  with  the  carbonate,  and  obtained  it 
by  mixing  sal  ammoniac  1  part  and  chalk  2  parts.  Eaymond 
Lully  was  acquainted  with  an  impure  solution  of  carbonate  ammonia, 
obtained  from  putrid  urine ;  and  Basil  Valentine  mentions  the 
^"  spiritus  salis  urince.''^  The  name  is  derived  from  sal  ammoniac. 
The  aqueous  solution  was  known  to  the  earlier  chemists,  and 
called  by  them  Volatile  Alkali.  It  was  first  obtained  as  a  gas  by 
Priestley.  (Experiments  on  Different  Kinds  of  Air,  1774.)  In 
1756,  Dr  Black  distinguished  it  from  its  carbonate.  Berthollet 
and  Gay-Lussac  were  the  first  to  communicate  precise  ideas  respect- 
ing its  composition.  A  trace  of  ammonia  exists  at  all  times  in 
the  air.  About  1  vol.  in  20,000,000  vols,  of  air  (Ville),  being  most 
abundant  in  a  period  of  drought,  and  least  so  after  prolonged  rain. 

*  Probably  sal  ammoniac,  as  several  substances  were  included  under  Nitm7P^, 
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Rain-water  contains  from  1  to  3*5  parts  in  1,000,000  parts ;  that  of 
large  towns  furnishing  the  largest  quantity.  Owing  to  its  solu- 
bility in  water,  the  first  showers  contain  the  greatest  quantity.  Dew 
and  fog  contain  more  ammonia  than  rain-water.  Ammonia  is 
also  contained  in  the  juices  of  most  plants,  as  the  birch,  beetroot. 
It  is  the  chief  source  of  the  nitrogen  in  plants,  and  is  generally 
evolved  during  their  decomposition.  It  is  abundantly  produced 
during  the  putrefaction  of  animal  matter,  and,  in  combination  with 
phosphoric  and  hydrochloric  acids,  exists  in  urine.  Urea  (which 
is  isomeric  with  cyanate  of  ammonia)  is  readily  decomposed  into 
carbonate  of  ammonia  and  water.  Some  of  its  salts,  as  the  car- 
bonate and  nitrate,  are  contained  in  mineral  springs,  as  in  those 
of  Grieswolde  and  Kissingen;  the  hydrochlorate  and  sulphate 
(Mascagnin)  are  found  in  the  neighbourhood  of  volcanoes  and  near 
ignited  coal-seams.  Dr  Austin  ascertained  that  if  nascent  hydro- 
gen were  presented  to  gaseous  nitrogen,  ammonia  was  formed.  (Phil. 
Trans.,  vol.  Ixxvii.  p.  379.)  M.  C.  S.  Collard  has  also  some  time 
since  (Jour,  de  Chim.  Med.,  iii.  516)  pointed  out  that  this  gas  is 
formed  during  the  contact  of  water  and  air  wherever  nascent  hydro- 
gen and  nitrogen  come  in  contact ;  and  that  thus  it  is  produced 
daily  in  immense  quantities,  giving  rise,  it  is  supposed,  by  its 
further  oxidation,  to  the  nitrates  which  stimulate  vegetable  life. 
{Did.  de  Mat.  Med.,  Merat  &  De  Lens,  i.  p.  255),  The  metals  give 
rise  to  ammonia  by  their  deoxydation  of  dilut,e  nitric  acid  (see 
p.  70) ;  and  thus  it  is  that  a  small  quantity  of  ammonia  is  always 
found  in  the  rust  found  upon  iron  exposed  to  the  air. 

Properties. — Ammonia  is  a  colourless  transparent  gas,  with  a 
pungent  suffocating  odour,  having  alkaline  and  caustic  properties. 
It  browns  turmeric  paper,  and  restores  vegetable  blues ;  but  these 
effects  are  transient  from  its  volatility.  Its  sp.  gr.  is  0*59.  100  c.  i. 
weigh  18*28  grs.  By  a  pressure  of  5^  atmospheres  at  50°  it  was 
reduced  by  Faraday  to  a  colourless  transparent  liquid  of  sp.  gr.  0*76. 
Water  absorbs  it  with  very  great  rapidity,  and  to  a  great  extent.  (See 
Solution  of  Ammonia.)  Alcohol  and  aether  also  readily  dissolve  it. 
Near  any  volatile  acid,  especially  hydrochloric,  it  forms  white 
fumes,  composed  of  particles  of  the  salt  which  is  formed  under 
these  conditions.  It  supports  neither  respiration  nor  combustion. 
Passed  over  iron  or  copper  turnings  heated  to  redness,  or  when 
exposed  to  a  stream  of  electric  sparks,  2  vols,  of  N3H  become  4 
vols.,  which  may  be  proved,  by  detonation  with  oxygen,  to  consist 
of  a  mixture  of  1  vol.  of  nitrogen  and  3  vols,  of  hydrogen.  There- 
fore, in  the  union  of  the  gases  to  form  ammonia,  4  vols,  are  con- 
densed to  2. 

Anhydrous  ammonia,  as  well  as  ammonia  in  solution  (see  below), 
combines  with  many  anhydrous  metallic  salts  in  a  manner  analo- 
gous to  that  of  water  of  crystaHisation ;  and  with  the  hydrous  ones 
by  expulsion,  partial  or  entire,  of  the  water  of  crystallisation.  The 
chlorides  of  calcium,  copper,  tin,  and  silver,  the  sulphates  of  zinc 
and  co^Dper,  and  the  nitrates  of  copper  and  silver,  form  compounds 
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of  this  kind  with  ammonia.  The  composition  of  ammonio-sul- 
phate  of  copper  and  of  ammonio-nitrate  of  silver,  are  thns  respec- 
tively represented  :  CuS04(H4N)2S04.6H20,  and  2H3N,AgN03  . 

Ammonia  neutralises  the  strongest  acids,  and  forms  colourless 
salts,  which  are  all  decomposed  by  heat,  unless  the  acid  with  w^hich 
it  is  combined  be  volatile,  in  which  case  the  salt  sublimes.  The 
carbonates  evolve  ammonia,  and  become  converted  into  bicarbonate, 
which  volatilises  and  slowly  disappears  at  ordinary  temperatures. 
The  other  salts  of  ammonia  are  readily  recognised  by  the  evolution 
of  ammonia  when  heated  with  caustic  potash  or  quicklime. 

Ammonia,  with  water,  may  be  considered  as  ammonic  hydrate 
for  H3N+H20=H4NHO  which  corresponds  to  HKO  . 

If  an  amalgam  of  mercury  and  potassium  be  placed  in  a  solution 
of  hydrochlorate  of  ammonia,  the  potassium  is  displaced,  and  the 
mercury  swells  up  to  a  great  bulk,  having  combined  with  this 
compound  metal,  ammonium,  H4N  .  All  the  salts  of  ammonia 
may  be  referred  to  ammonium,  and  will  then  resemble  those  of 
potassium.  Thus,  hydrochlorate  of  ammonia  is  the  same  thing  as 
chloride  of  ammonium :  H3NHCI  =  H^NCl . 

The  sulphate  and  other  oxy-salts  always  contain  an  atom  of 
water  in  combination,  thus  :  2H3N  +  H2SO4  -  (H4N)2S04 . 

The  reactions  between  dry  ammoniacal  gas  and  the  anhydrous 
acids  is  instructive.  With  the  anhydrous  hydracids  ordinary  ammo- 
nium salts  are  formed — e.g.^  dry  hydrochloric  acid  and  dry  ammo- 
niacal gas  unite  immediately  to  form  chloride  of  ammonium, 
H3N+HC1=H4NC1 .  But  with  the  anhydrides  of  the  oxyacids, 
S03,S02,  or  CO2,  compounds  called  ammonides  are  formed :  thus, 
dry  carbonic  anhydride  and  dry  gaseous  ammonia  combine  directly 
to  form  carbonic  ammonide  (H3N)2CO^  a  compound  quite  different 
from  carbonate  of  ammonia. 

Antidotes  to  Poisoning  by  the  Vapour  of  Ammonia. — Inhalation  of 
vapour  of  hot  vinegar. 

SOLUTION  OF  AMMONIA. 

The  investigations  of  Carius  show  that  at  32^  temperature,  water 
absorbs  1050  times  its  volume  of  ammoniacal  gas;  and  at  59°  and 
78"^,  727  and  586  times  its  volume  respectively.  And  water  saturated 
with  the  gas  at  60°,  contains  more  than  ^  its  weight,  is  increased  in 
bulk  nearly  -J,  and  becomes  lighter.  The  gas  escapes  on  exposure 
to  the  air,  and  heat  rapidly  expels  it  with  an  appearance  of  ebulli- 
tion, and  at  last  nothing  but  water  remains.  It  has  the  characters 
given  below,  and  freezes  into  an  odourless  gelatinous  mass  at  about 
—  40°.  The  following  table  from  Carius  {Annalen  der  Chemie  und 
Pharmacie,  xcix.  129),  indicates  the  percentage  by  weight  of  ammo- 
nia in  solutions  of  different  strength  at  57°,  e.g.,  100  grains  of  solu- 
tion of  ammonia  sp.  gr.  0*8844,  contain  36  grains  of  ammoniacal 
L^as : — 
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Specific 

NH3  in  100 

Specific 

NH3  in  100 

Specific 

NH3  in  100 

Gravity. 

grs.  of  Sol. 

Gravity. 

grs.  of  Sol. 

Gravity. 

grs.  of  SoL 

0-8844 

36 

0-9133 

24 

0-9520 

12       1 

0-8864 

35 

0-9162 

23 

0-9556 

11       1 

0-8885 

34 

0-9191 

22 

0-9593 

10       1 

0-8907 

33 

0-9221 

21 

0-9631 

9    ! 

0-89-29 

32 

0-9251 

20 

0-9670 

8       i 

0-8953 

31 

0-9283 

19 

0-9709 

7       1 

0-8976 

30 

0-9314 

18 

0-9749 

6 

0-9001 

29 

0-9347 

17 

0-9790 

5 

0-9026 

28 

0-9380 

16 

0-9831 

4 

0-9052 

27 

0-9414 

15 

0-9873 

3 

0-9078 

26 

0-9449 

14 

0-9915 

2 

0-9106 

25 

0-9484 

13 

0-9959 

1       i 

Like  solutions  of  lime,  potash,  soda,  baryta,  &c.,  that  of  ammonia 
absorbs  carbonic  acid  from  the  air.  It  combines  with  acids  to 
form  salts:  and  with  oil  it  forms  soap,  in  some  officinal  liniments. 
It  decomposes  a  great  many  earthy  and  metallic  salts,  precipitating 
their  oxydes,  and  in  some  cases  redissolving  them  in  an  excess  of 
ammonia.  If  the  ammonia  be  insufficient  to  neutralise  the  whole 
of  the  acid,  a  sparingly  soluble  basic  salt  of  the  metal  is  sometimes 
precipitated,  e.g. — 

4CUSO4  +  6H3N  +  7H2O  =  3[(H^N)2S04]  +  (CuS04,3CuO,4H20) . 

The  same  occurs  with  nitrate  of  lead  and  basic  sulphate  of  alumina. 
But  when  the  ammonia  is  in  excess,  the  metallic  oxyde  in  a  hydrated 
form  usually  falls,  and  a  soluble  salt  of  ammonia  is  formed,  thus : — 

2(Fe23S04)  +  12H3N  +  9H20  =  6[(H4N)2  SOj2Fe203,3H,0 . 

In  the  case  of  the  hydrated  oxydes  of  magnesia,  copper,  zinc,  solu- 
tion occurs  when  the  ammonia  is  in  excess,  and  definite  compounds 
iire  formed.  Salts  of  zinc  and  silver  form  colourless  solutions,  those 
of  copper  a  deep  violet  blue,  with  excess  of  ammonia.  It  is  owing  to 
this  capacity  for  forming  double  salts  that  ammonia,  chloride  of 
ammonium,  and  acetate  of  ammonia  have  the  power  of  dissolving 
insoluble  metallic  oxydes,  and  salts,  and  of  preventing  their  pre- 
cipitation. In  some  cases  the  elements  of  ammonia  enter  into  the 
composition  of  the  metallic  salt  more  intimately,  as,  for  example, 
when  a  solution  of  ammonia  is  added  to  one  of  corrosive  sublimate. 


1.  Liquor  Ammoniae  fortior,  P.B.     Strong  Solution  of  Ammonia, 

Definition. — Ammoniacal  gas,  NH3  or  NH3  dissolved  in  water,  and 
forming  32-5  per  cent,  of  the  solution. 

Preparation. — Mix  3  pounds  of  chloride  of  ammonium  in  coarse 
powder  with  4  pounds  of  slaked  lime,  and  put  it  into  an  iron 
bottle  fitted  with  an  air-tight  iron  tube.  Place  the  bottle  in  a  sand- 
bath  contained  in  an  iron  pot,  and  heat,  at  first  very  gently,  over 
an  ordinary  fire,  until  bubbles  of  condensible  gas  cease  to  escape. 
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Let  the  whole  of  the  gas  be  conducted  through  two  empty  Woulff'B 
bottles,  each  of  the  capacity  of  a  pint,  into  another  bottle  capable 
of  holding  3  pints,  containing  22  fluid  ounces  of  water,  and  in 
communication  with  a  fourth  bottle  holding  10  fluid  ounces  of 
water.  The  connections  must  be  air-tight,  and  the  second  and  third 
bottles  furnished  each  with  a  syphon  safety-tube,  charged  with  a 
very  short  column  of  mercury.  When  the  process  is  terminated, 
the  third  bottle  will  contain  about  43  fluid  ounces  of  strong  solu- 
tion of  ammonia,  and  the  first  and  second  about  16  fluid  ounces  and 
10  fluid  ounces  respectively  of  a  coloured  ammoniacal  fluid.  Place 
this  in  a  flask  fitted  with  a  syphon  safety-tube  containing  a  little 
mercury;  apply  heat  to  the  flask  until  it  is  reduced  to  |  of  its  origi- 
nal bulk,  and  pass  the  gas  evolved  through  the  water  contained 
in  the  fourth  bottle,  which  at  the  end  of  the  process  will  be  nearly  of 
the  strength  of  the  weaker  solution  of  ammonia,  and  may  be  exactly 
made  so  by  the  addition  of  water  or  of  strong  solution  of  ammonia. 
In  the  above  process  the  chlorine  is  transferred  from  the  ammonium 
to  the  lime,  displacing  an  equiv.  of  oxygen,  which,  uniting  with  an 
equiv.  of  hydrogen  of  the  ammonium,  forms  water,  while  the  NHm 
escapes,  thus: — 

CaO+2H4NCl=CaCl2+Hp+2H3N . 
The  w^ater  distils  and  collects  with  any  impurities  in  the  first  two 
bottles,  and  becomes  saturated  with  the  gas.  For  the  sake  of 
economy,  this  is  displaced  by  heat  to  form  the  weaker  solution.  The 
bottles  in  which  the  gas  is  condensed  should  be  kept  at  a  tempera- 
ture of  57°. 

Solution  of  ammonia  is  manufactured  on  the  large  scale  by  dis- 
tilling crude  sulphate  of  ammonia  with  milk  of  lime.  Mr  Lawson 
states  that  a  still  containing  1  cwt.  of  the  sulphate  requires  about 
24  hours  to  work  it  off,  and  will  produce  from  60  to  70  lbs.  of  the 
strongest  solution  of  sp.  gr.  -875.     (P.  J.  xiv.  452.) 

Gharacterrs  and  Tests. — A  colourless  liquid,  of  characteristic  and 
very  pungent  odour,  and  strong  alkaline  reaction,  sp.  gr.  0"891  = 
32 '5  per  cent,  of  HoN.  52 '3  grains  require  for  neutralisation  1000 
gr.  measures  of  the  vol.  sol.  of  oxalic  acid.  One  fluid  drachm  con- 
tains 15-83  grains  of  H3N.  Diluted  with  four  times  its  vol.  of  dis- 
tilled water  it  does  not  give  a  precipitate  with  either  solution  of  lime 
(absence  of  COg),  oxalic  acid  (absence  of  lime),  sulphide  of  ammo- 
nium (metallic  impurities),  or  ammonio- sulphate  of  coj)per  (absence 
of  arsenic).  When  treated  with  excess  of  nitric  acid,  it  is  not  ren- 
dered turbid  by  nitrate  of  silver  (absence  of  chlorides),  nor  by 
chloride  of  barium  (absence  of  sulphuric  acid). 

Fharmaceutical  Uses. — In  the  preparation  of  Ammoniae  phosphas, 
Linimentum  eamphoree  compositum,  Liquor  ammonise,  Liquor 
ammonise  citratis,  Spiritus  ammonise  aromaticus,  Tinctura  opii 
ammoniata. 

2.  Liquor  Ammonise,  P.B.     Solution  of  Ammonia. 

This  is  made  by  diluting  the  last  with  2  parts,  by  measure,  of  water. 
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Tests. — Sp.  gr.  0*959,  and  it  is  composed  of  10  parts,  by  Aveight, 
of  ammonia  and  90  of  water,  (See  table.)  85  gr.  by  weight  require 
for  neutralisation  500  measures  of  volumetric  solution  of  oxalic 
acid.     One  fluid  drachm  contains  5*2  grains  of  ammonia. 

Incompatihilities. — Acids,  acidulous  and  most  metallic  salts. 
Chlorine,  iodine,  and  bromine,  all  of  which  form  explosive  com- 
pounds with  ammonia,  the  first  with  evolution  of  nitrogen  (see  p. 

Action.  Uses. — Ammonia  and  its  carbonates  have  a  similar  action, 
that  of  the  uncombined  ammonia  being  the  stronger.  When  re- 
spired the  gas  is  a  violent  irritant,  and  the  strong  aqueous  solution 
is  caustic.  When  diluted  it  acts  as  rubefacient  externally,  and  as  a 
diffusible  stimulant  internally,  increasing  the  force  and  rapidity  of 
the  heart's  action.  Chemically,  it  is  antacid,  and  it  may  be  given 
to  counteract  excessive  acidity  of  the  stomach  or  of  the  urinary 
secretions.  By  virtue  of  its  stimulant  action  it  often  acts  as  a 
sudorific.  A  direct  stimulant  action  on  the  nervous  system  may  be 
readily  induced  by  means  of  the  vapour  applied  to  the  nostrils,  and  on 
this  account  it  is  a  valuable  remedy  in  syncope  and  epilepsy,  and 
the  conditions  which  usually  precede  them.  In  applying  smelling- 
salts  to  the  nostrils  of  a  patient  in  a  state  of  insensibility,  we  must 
carefully  avoid  excessive  irritation  of  the  mucous  membrane.  To 
secure  this  we  should  previously  ascertain  on  our  own  persons  the 
distance  at  which  the  ammonia  should  be  held  from  the  nostrils, 
and  remove  the  bottle  during  every  expiration  at  least.  Ammonia 
is  also  antiseptic.  Ammonia  and  its  carbonates  are  useful  both  as 
a  cardiac  and  as  a  general  nervous  stimulant  in  poisoning  by  prussic 
acid,  opium,  and  the  like;  in  the  typhous  state,  and  in  the  prostra- 
tion which  follows  snake  bites.  In  prussic  acid  poisoning  and  im- 
pending death  from  syncope,  5  grs.  of  sesquicarbonate  of  ammonia, 
or  10  mins.  of  the  strong  solution,  dissolved  in  1  or  2  fluid  drachms 
of  warm  water,  should  be  injected  into  a  vein  of  the  arm,  while 
artificial  respiration  and  the  use  of  ammonia  to  the  nostrils  are 
being  employed.  The  injection  of  ammonia  for  snake  bite  has  been 
strongly  advocated  by  Professor  Halford,  and  it  has  been  freely  used 
with  apparent  success  by  Australian  practitioners.  M.  Ore  and  Dr 
Fayrer  have,  however,  both  failed  to  corroborate  Halford's  state- 
ments. Intravenous  injections  of  ammonia  have  also  been  suggested 
in  collapse  from  blood-poisoning  in  malignant  pustule,  typhus,  &c. 
M.  Colin  has  used  it  in  the  former  disease,  but  without  success.  He 
has,  however,  arrived  at  one  important  and  unexpected  conclusion, 
that  as  much  as  45  grains  of  solution  of  ammonia  can  be  tolerated 
in  the  veins  of  man.  It  might  have  been  supposed  that  the  direct 
introduction  of  so  much  ammonia  into  the  blood  was  a  dangerous 
proceeding,  but  this  does  not  appear  to  be  the  case.  It  may  be 
inferred,  however,  from  the  reports  of  the  cases  in  which  intra- 
venous injections  have  been  employed,  that  much  damage  has  some- 
times been  done  to  the  connective  tissue.  Those,  therefore,  who 
use  the  method  must  take  the  most  scrupulous  care  to  avoid  the 
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injection  of  the  connective  tissue  with  the  remedy,  or  violent  irrita- 
tion and  sloughing  may  result.  AVhether  ammonia  may  be 
regarded  as  an  antidote  to  animal  poisons  is  doubtful;  but  it  is 
certain  that  its  immediate  application  to  parts  stung  by  wasps,  bees, 
and  other  insects,  gives  speedy  relief  and  prevents  excessive  sw^ell- 
ing.  As  an  antispasmodic,  ammonia  is  serviceable  in  hysteria, 
epilepsy,  and  in  flatulency.  It  may  be  given  with  advantage  in 
the  hthic  acid  diathesis,  in  gout  and  rheumatism.  In  bronchitis 
it  is  expectorant  and  diaphoretic.  It  should  be  avoided  in  fevers 
and  low  disorders,  where  there  is  a  tendency  to  alkalinity  or 
excessive  fluidity  of  the  blood.  It  is  contra-indicated  in  scurvy 
and  haemorrhage;  and  where  there  are  symptoms  of  gastro-intestinal 
irritation,  viz.,  vomiting  and  purging,  or  excessive  diaphoresis. 
For  long  use  it  is  less  objectionable  than  potash  or  soda,  but,  like 
them,  tends  to  waste  the  tissues  by  dissolving  albuminous  com- 
pounds. The  excessive  use  of  ammonia  or  its  carbonate  produces 
vomiting,  diarrhoea,  and  diuresis. 

As  an  external  application,  ammonia  may  be  applied  in  the  form 
of  the  following  liniment  and  ointment. 

Dose, — 10  to  30  minims  in  water,  camphor  mixture,  milk,  or  any 
demulcent  liquid. 

Antidotes. — Vinegar,  Lemon  juice,  or  Vegetable  acids. 

Pharmaceutical  Uses. — In  the  preparation  of  Hydrargyrum  ammo- 
niatum,  Linimentum  ammonise  (1  vol.  in  4). 

3.  Linimentum  Ammoniae,  P.B,     Liniment  of  Ammonia. 
Preparation. — Agitate  together  1   fluid  ounce  of  solution  of  am- 
monia and  3  fluid  ounces  of  olive  oil. 

A  solution  of  soap  is  thus  formed. 
Rubefacient,  stimulant. 

4.  Ammoniacal  Ointment. 

This  is  formed  by  rubbing  up  ammonia  with  fatty  matter  in  pro- 
portions according  to  the  effect  required.  If  rubbed  on  the  skin,  and 
the  ammonia  allowed  to  evaporate,  rubefaction  will  be  produced, 
but  if  confined  by  a  compress,  vesication  will  ensue. 

5.  Spiritus  AmmonisB  Foetidus,  P.5.     Foetid  Spirit  of  Ammonia. 
Preparation. — Break  I^  ounce  of  assafoetida  into  small  pieces  and 

macerate  it  in  a  closed  vessel  with  15  fluid  ounces  of  rectified  spirit 
for  24  hours,  then  distil  off  the  spirit,  mix  the  product  with  2  fluid 
ounces  of  solution  of  ammonia,  and  add  sufficient  rectified  spirit  to 
make  1  pint. 

Action. — Stimulant  and  antispasmodic.  Used  in  hysteria  and  other 
nervous  disorders  of  w^omen. 

Dose. — J  to  1  fluid  drachm,  well  diluted. 

CARBONATES  OF  AMMONIA  or  AMMONIUM. 
Three  carbonates  of  ammonia  are  known. 
1.  The  simple  or  normal  ammonic  carbonate  [(lI^)2C0o]  is  only 
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known  in  solution.  No  matter  in  what  proportions  they  are  mixed, 
dry  ammoniacal  gas  and  carbonic  anhydride  combine  in  the  propor- 
tion of  2  vols,  of  the  former  and  1  vol.  of  the  latter,  to  form 
white  solid  ammonic  carbamate,  thus,  according  to  Gerhardt  : 
2H3N  +  C02=H^NH2N,C02.  In  the  presence  of  water  this  is 
rapidly  converted  into  simple  carbonate:  H4NH22SrC02  +  H20  = 
(H4N)2C03. 

2.  The  sesquicarhonate,  which  is  the  carbonate  of  the  Pharmacopoeia. 

3.  The  bicarbonate  or  hydro-ammonic  carbonate. 

The  simple  carbonate  is  contained  in  the  following  preparation, 
the  other  two  are  subsequently  described.  The  sesquicarbonate 
(common  carbonate  of  ammonia)  is  a  solid  salt ;  and  the  bicar- 
bonate of  ammonia  forms  as  an  efflorescence  on  the  latter. 

1.  Spiritus  Ammonige  Aromaticus,  F.B.     Aromatic  Spirit  of  Am- 
monia.    Spirit  of  Sal  Volatile. 

Preparation.  —  Mix  together  8  ounces  of  carbonate  (sesquicar- 
bonate)  of  ammonia,  4  fluid  ounces  of  strong  solution  of  ammonia, 
4  fluid  drachms  of  volatile  oil  of  nutmeg,  6  fluid  drachms  of  oil  of 
lemon,  6  pints  of  rectified  spirit^  and  3  pints  of  water^  and  distil  7 
pints. 

As  the  common  carbonate  (see  below)  is  a  sesquisalt,  containing 
2  equivs.  of  ammonia  to  3  of  carbonic  acid,  another  equiv.  of  ammonia 
is  presented  to  it  and  the  neutral  carbonate  formed.  The  result  of 
this  mode  of  preparation,  and  the  use  of  the  volatile  oils  instead  of 
the  raw  spices,  is  a  more  elegant  and  efficient  medicine,  stronger 
than  the  spirit  of  the  P.L.,  which  turned  brown  from  the  presence 
of  oil  of  cloves. 

Characters  and  Tests. — A  colourless,  fragrant,  spirituous,  and  am- 
moniacal liquid  of  sp.  gr.  0*870.  It  is  not  discoloured  by  keeping, 
and  forms  a  copious  milky  turbidity  with  water,  due  to  the  separa- 
tion of  volatile  oil. 

Dose. — ^  to  1  drachm.  It  may  be  prescribed  with  sulphate  of 
magnesia. 

Preparations  in  which  it  is  employed. — Tinctura  Guaiaci  ammo- 
niata  and  Tinctura  Valerianae  ammoniata. 

Ammonise   Sesquicarbonas  :  2NH40,3C02  =  118  or  2(H4N)20,3C02 
=  236.     F.  Sal  Volatile.    Carbonate  d'Ammoniaque. 

The  sesquicarbonate,  called  simply  carbonate  of  ammonia  in  the 
B.  P.,  has  long  been  known  by  various  names,  as  volatile  or  smelling 
salts,'^  salt  of  hartshorn,  volatile  salt  of  urine,  all  of  which  indicate  either 
its  properties  or  the  sources  from  whence  it  was  obtained.  It  is  now 
obtained  by  the  action  of  the  alkaline  or  earthy  carbonates  on  chloride 
of  ammonium,  or  sulphate  of  ammonia. 

Preparation. — Either  of  these  ammoniacal  salts  are  reduced  to 

*  The  best  smelling  salts  consist  of  the  neutral  carbonate,  which  may  be 
made  by  adding  to  the  sesquicarbonate  half  its  weight  of  strong  solution  of 
ammonia. 
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powder,  mixed  willi  twice  tteir  weight  of  chalk,  and  sublimed  into 
leaden  vessels.  The  crude  product  is  resublimed  at  149°,  and  the 
salt  condensed  in  leaden  hoods.  In  this  process  double  decom- 
position takes  place,  the  acids  exchanging  bases,  thus  when  chloride 
of  ammonium  is  used  :  —  GH^NCl + BOaCOg  =  SCaClg  +  3[(H4N)2 
CO3], — simple  cai'bonate  of  ammonia.  But  the  simple  carbonate  is 
decomposed  at  the  temperature  required  for  the  sublimation,  and 
converted  into  sesquicarbonate ;  an  equivalent  of  oxyde  of  ammonium, 
separating  into  water  mid  gaseous  ammonia  which  is  evolved  during 
the  whole  of  the  process:— 3 [(H4N)2C03]=2(H4N)20,3C02  +  H20+ 
SHgjN.  The  chloride  of  calcium  remains  in  the  retort.  If  sulphate 
of  ammonia  have  been  used  in  the  preparation  of  the  sesquicarbonate, 
sulphate  of  lime  is  the  remainder. 

Sesquicarbonate  of  ammonia  is,  according  to  the  above  formula, 
conii)osed  of  2  equivs.  of  oxyde  of  ammonium  and  3  equivs.  of  car- 
bonic acid,  and  100  parts  c(mtain  55*93  of  carbonic  acid  and  44*07  of 
oxyde  of  ammonium;  or  28*81  of  ammoniacal  gas  and  15*26  of 
water  (Phillips) 

FroiDerties. — Usually  met  with  in  fragments  of  colourless  translu- 
cent cakes,  from  one  to  two  inches  thick ;  the  texture  being  crystal- 
line and  fibrous,  and  the  fractured  surface  presenting  a  striated 
appearance;  taste  sharp,  alkaline,  ammoniacal;  odour  pungent, 
penetrating.  On  exposure  to  the  air  it  loses  its  translucency,  be- 
comes friable,  and  converted  into  a  white  powder,  which  is  bicar- 
bonate of  ammonia,  formed  by  the  continual  escape  of  carbonic 
ammonide,  thus : — 

Sesquicarb.  Ammonia.  Bicarb.  Amm.       Carbonic  Ammonide. 

2(H^N)20,3C02   becoming  H4NH,C03  +  (H3N)2C02. 

This  salt  is  completely  dissipated  by  heat ;  is  soluble  in  4  times  its 
weight  of  cold  water.  Boiling  w^fiter  decomposes  it  with  the  evolu- 
tion both  of  carbonic  acid  and  ammonia.  It  is  sparingly  soluble  in 
rectified  spirit.  Treated  with  a  small  quantity  of  cold  water,  a  solu- 
tion of  carbonate  of  ammonia  is  obtained,  while  a  mass  of  less  soluble 
bicarbonate  remains,  having  the  form  and  dimensions  of  the  sesqui- 
carbonate employed. 

Ammonise  Carbonas,  P.B.  Carbonate  of  Ammonia. — This  is  the 
sesquicarbonate  above  described.  A  volatile  and  pungent  ammo- 
niacal salt  produced  by  submitting  a  mixture  of  sulphate  of  ammonia 
or  chloride  of  ammonium  and  carbonate  of  lime  to  sublimation. 

The  sidfliate  of  ammonia,  from  which  the  sesquicarbonate  is  often 
prepared  on  a  large  scale,  is  obtained  by  neutralising  gas  liquor  or 
hone  spirit  (impure  solutions  of  carbonate  of  ammonia,  see  p.  116)  with 
sulphuric  acid,  and  it  is  therefore  contaminated  with  volatile  tarry 
and  oily  matters,  and  in  the  sublimation  with  chalk  these  may  be 
driven  off  and  condensed  in  the  sesquicarbonate,  giving  it  a  brown 
colour. 

Gimracter  and  Tests. — In  translucent/  (absence  of  bicarbonate)  crys- 
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talline  masses,  with  a  strong  ammoniacal  odour  and  alkaline  reaction, 
soluble  in  cold  water,  more  sparingly  soluble  in  spirit,  completely 
dissipated  by  heat,  readily  soluble  in  acids  with  elfervescence  (car- 
bonic acid).  An  aqueous  solution  slightly  supersaturated  with  nitric 
acid  and  boiled  (to  expel  carbonic  acid)  gives  no  precipitate  with 
chloride  of  barium  or  nitrate  of  silver  (absence  of  sulphates  and 
chlorides,  especially  of  sulphate  and  chloride  of  ammonium);  50 
grains  dissolved  in  1  fluid  ounce  of  water  are  neutralised  by  1000 
gr.  measures  of  the  volumetric  solution  of  oxalic  acid ;  20  grains 
neutralise  23^  grains  of  citric  acid,  and  25^  grains  of  tartaric  acid, 
respectively. 

Action.  Uses. — (See  p.  110).  Sesquicarbonate  of  ammonia  is 
sometimes  employed  for  making  eff'ervescing  draughts ;  20  grains 
saturate  about  6  drachms  of  lemon  juice. 

Dose. — 2  to  10  grains  in  solution. 

Incompatibilities. — Acids,  acidulous  salts,  alkalies,  lime  water, 
magnesia;  most  metallic  salts,  but  not,  the  potassio-tartrate,  or 
ammonio-citrate  of  iron,  or  sulphate  of  magnesia. 

Pharmaceutical  Uses. — The  salt  is  employed  in  the  preparation  of 
Liquor  ammonise  acetatis.  Spirit  us  ammonise  aromaticus,  and  the 
following : — 

1.  Solution  of  Carbonate  of  Ammonia,  P.B. — Composed  of  ^ 
ounce  of  crystalline  fragments  of  the  sesquicarbonate  dissolved  in 
10  ounces  of  water.     It  is  used  as  a  test. 

Ammoniae  Bicarbonas.    Hydro-ammonic  Carbonate. 
H4NO,HO,2C02  =  79  or  H4NHC03  =  79. 

Bicarbonate  of  ammonia  is  formed  whenever  the  sesquicarbonate 
is  exposed  to  the  atmosphere,  or  even  when  the  bottle  in  which  it  is 
kept  is  frequently  opened.  It  is  prepared  in  the  form  of  powder 
by  exposing  finely  powdered  sesquicarbonate  to  the  air  for  24  hours 
in  a  thin  layer  (see  above) ;  and  in  the  crystalline  condition  by  pour- 
ing boiling  water  upon  the  sesquicarbonate,  closing  the  vessel  air 
tight,  and  allowing  the  whole  to  cool,  when  bold  rhombic  prisms 
of  bicarbonate  are  formed.  The  crystals  are  usually  six-sided  prisms, 
and  require  8  parts  of  cold  water  for  their  solution.  If  the  solution 
be  heated  carbonic  acid  escapes.  When  exposed  to  the  air,  the  dry 
salt  slowly  volatilises.  It  should  therefore  be  kept  cool,  and  in  a 
well-stoppered  bottle.  The  ammoniacal  qualities  are  less  marked 
in  this  salt  than  in  the  sesquicarbonate,  owing  to  the  greater  pro- 
portion of  carbonic  acid  contained  in  it,  and  it  has  on  this  account 
been  called  *'  mild  carbonate  of  ammonia.^' 

Tests. — Its  solution  at  first  occasions  no  precipitate  with  chloride 
of  l)arium  or  chloride  of  calcium ;  after  a  short  time,  however,  the 
mixture  evolves  carbonic  acid,  and  a  white  earthy  carbonate  is  pre- 
cipitated.    But  it  does  not  precipitate  sulphate  of  magnesia. 

Action.  Uses. — Antacid,  Diaphoretic.  Being  milder,  it  may  be 
more  suitable  than  the  sesquicarbonate  in  some  cases' 
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Dose. — 5  to  20  grains  in  cold  water.  For  effervescing  drauglits  20 
grains  will  saturate  18  grains  of  citric  or  19  grains  of  tartaric 
acid. 

LIQUOR  AMMONIA  ACETATIS,  P.B.     Solution  of  Acetate  of 
Ammonia,     Spirit  of  Mindererus. 

Acetate  of  ammonia  (H4NOC4H303  =  77  or  H4NC^H302=77)  may 
he  obtained  in  crystals  in  the  exhausted  receiver  of  an  air-pump  ;  but 
as  it  is  a  deliquescent  salt,  it  occurs  in  the  Pharmacopoeia  only  in 
the  state  of  solution. 

Preparation. — Reduce  3J  ounces  of  carbonate  of  ammonia  to 
powder,  and  add  it,  or  a  sufficiency,  to  10  fluid  ounces  of  acetic  acid, 
until  a  neutral  solution  is  formed ;  then  add  2-J  pints  of  luater. 

The  acetic  acid  combines  with  the  ammonia,  and  the  CO2  escapes 
with  effervescence. 

Characters  and  Tests. — A  colourless  liquid,  of  sp.  gr.  1'022,  with  a 
faint  acetous  smell  and  saltish  anmioniacal  taste.  Does  not  alter 
the  colour  of  either  litmus  or  tumeric  paper.  It  is  not  coloured  by 
the  addition  of  hydrosulphuric  acid,  showing  the  absence  of  any 
metallic  oxyde,  especially  copper  or  lead ;  if  diluted  with  water,  no 
precipitate  on  addition  of  nitrate  of  silver  or  chloride  of  barium — the 
first  indicating  absence  of  hydrochloric,  and  the  second  of  sulphuric 
acid.  The  water  being  evaporated,  the  residue  yields  ammonia, 
which  is  dissipated  by  heat ;  any  further  residue  is  an  impurity,  as 
both  the  acetic  acid  and  the  ammonia  are  volatile. 

Incompatibilities. — The  strong  acids ;  potash,  soda,  and  their 
carbonates ;  and  lime  water  and  magnesia. 

Action.  Uses. — As  a  refrigerant  saline  in  fever  and  inflamma- 
tion. Diaphoretic  and  Diuretic.  Diluted  with  10  parts  of  water,  it 
may  be  prescribed  as  a  local  stimulant  in  chronic  ophthalmia.  Mixed 
with  7  parts  of  water  and  3  of  rectified  spirit;,  it  forms  a  useful 
refrigerant  lotion. 

Dose. — 2  to  6  fluid  drachms  every  3  or  4  hours,  in  camphor  mix- 
ture, or  some  other  aromatic  water. 

LIQUOR  AMMONIiE  CITRATIS,  P.B.     Solution  of  Citrate  of 

Ammonia. 

Citrate  of  ammonia  (3H4NO,Ci2H50^i  or  311^1^,0^11^^)  dissolved 
in  water. 

Preparation. — Dissolve  3  ounces  of  citric  acid  in  1  pint  of  water, 
and  add  2|  fluid  ounces,  or  a  sufficiency,  of  strong  solution  of  am- 
monia, until  the  liquid  is  neutral  to  test  papers. 

Its  chemical  reactions  are  those  of  citric  acid  and  ammonia,  and 
its  incompatibilities  are  those  of  acetate  of  ammonia.  It  is  an 
excellent  saline  diaphoretic  in  feverish  attacks,  and  as  an  antacid 
in  rheumatic  fever.  It  is  more  pleasant  than  the  acetate,  but  it  is 
less  efficient  as  a  diaphoretic. 

Dose. — From  2  to  6  fluid  drachms. 
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AMMONII  CHLOBIDUM,  P.B.     NH^Cl  =  53*5  or  ISIH^CI  =  53-5. 
Chloride  of  Ammonium,     Hydrochlorate  or  Muriate  of  Ammonia.  Sal- 
ammoniac.     F.  Hydrochlorate  d'Ammoniaque.     G.  Salmialc. 

This  salt  was  known  to  Geber.  Avicenna  and  Serapion  mention 
it  by  the  name  Noshadur.  Persian  writers  give  Armeena  as  its 
Greek  synonym.  The  Sanscrit  name  is  Nuosadur;  Dr  Royle 
obtained  it  by  this  name  in  India,  wliere  it  is  formed  in  brick-kilns 
(See  Hindoo  Med.  p.  40).  In  Egypt  it  is  obtained  from  the  dnng  of 
camels.  That  it  was  known  to  the  Romans,  is  evident  from  Pliny's 
statement  that  one  of  the  kinds  of  Nitrmn  gives  out  a  strong  smell 
when  mixed  with  quick-lime. 

Preparation. — 1.  By  neutralising  hydrocldoric  acid  with  ammonia., 
and  evaporating  it  to  dryness.     2.  The  chief  sources  of  chloride  of 
ammonium  in  this  country  are  the  waste  products  formed  in  the 
^preparation  of  animal  charcoal  (see  p.  95)  and  of  coal  gas.     In  both 
cases  an  ammoniacal  fluid  condenses, — formed,  in  the  first,  from  the 
nitrogenous  constituents  of  bones  or  other  refuse  animal  matter; 
and,  in  the  second,  from  the  nitrogen  of  the  fossil  vegetable  matter. 
In  the  distillation  of  coal,  the  nitrogen  is  for  the  most  part  con- 
verted into  ammonia,  which  combines  with  the  carbonic  acid  and 
sulphuretted  hydrogen  simultaneously  formed  in  the  process,  and 
thus  accumulates  in  the  offensive  tarry  and  ammoniacal  liquor.     On 
neutralising  this  with  hydrochloric  acid,  the  carbonate  and  sulphide 
of  ammonium  are  converted  into  chloride  with  the  evolution  of  an 
abundance  of  carbonic  acid  and  sulphuretted  hydrogen  gases.     The 
fluid  is  concentrated  to  the  crystallising  point :  the  impure  crystals 
are  separated  and  first  roasted,   to  expel  tarry  matter,  and   then 
sublimed  in  an  iron  pot  furnished  with  a  leaden  or  iron  cover  lined 
Avith  fire-clay,  upon  the  inner  surface  of  which  the  salt  is  deposited 
in  the  form  of  a  large,  dome-shaped  cake,  about  four  inches  thick. 
If  HCl  does  not  happen  to  be  a  waste  product  (see  p.  150)  in  the 
chemical  works,  the  manufacturer  may  find  it  cheaper  or  more 
convenient  to  use  sulphuric  acid  in  the  neutralisation  of  the  "  hone 
spirit  f  and  in  this  case  a  crude  sulphate  of  ammonium  is  formed 
On  mixing  this  with  common  salt  and  subliming,  sal-ammoniac  con- 
denses, thus:  (H4N2)S04-f2NaCl  =  Na2S04-f2NH4Cl.      (For  a  full 
account  of  the  manufacture  of  ammonia  and  its  salts,  see  Pharma- 
ceutical Journal,  vol.  ii.) 

Characters  and  Tests. — In  colourless,  inodorous,  translucent,  fibrous 
masses,  usually  pieces  of  hollow,  hemispherical  cakes,  sp.  gr.  1*45, 
tough  and  difficult  to  powder,  soluble  in  water  (iOO  paints  at  59^ 
dissolves  36,  and  at  212°  88*9  parts  of  the  salt),  with  a  great  reduction 
of  temperature.  It  separates  from  a  hot  saturated  solution  in  cubes, 
octohedra  and  tetrahedra.  It  is  soluble  in  5  parts  of  alcohol,  and 
in  less  of  rectified  spirit.  The  aqueous  solution,  when  heated  with 
caustic  potash,  evolves  ammonia ;  and  when  treated  with  nitrate  of 
silver,  forms  a  copious  curdy  white  precipitate  (AgCl),  soluble  in 
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ammonia.     When  heated  it  volatilises  without  decomposition,  and 
leaves  no  residue. 

Chloride  of  ammonium  forms  double  salts  with  the  chlorides  of 
several  metals ;  and  the  arseniates  arsenites,  antimoniates,  and  stan- 
nates,  when  heated  with  it  form  chlorides  of  arsenic,  antimony,  and 
tin.  Salts  of  lead,  iron,  zinc,  and  aluminium  are  also  decomposed 
and  completely  volatilised  when  ignited  with  a  large  excess  of 
sal-ammoniac. 

Impurities. — 1.  Chloride  of  calcium ;  this  makes  the  salt  slightly 
deliquescent  on  the  surface,  and  causes  a  precipitate  with  oxalate  of 
ammonia.  2.  Traces  of  iron  and  lead  are  sometimes  present, 
derived  from  the  iron  or  leaden  hood  in  which  the  salt  is  condensed. 
The  former  is  often  conspicuous  as  a  rusty  stain  on  the  convex 
surface  of  the  crystalline  mass.  3.  Sulphate  of  ammonia  is  an 
occasional  impurity,  owing  to  want  of  care  in  the  sublimation  of  the 
chloride  from  this  salt.  To  the  above  tests  we  may  therefore  add 
the  following :  the  aqueous  solution  is  not  discoloured  by  hydro- 
sulphuric  acid  (absence  of  iron  and  lead),  and  gives  no  precipitate 
with  chloride  of  barium  (absence  of  sulphate). 

Incompatihilities. — See  characters  of  the  Salts  of  Ammonia,  p.  121. 
Soluble  salts  of  lead  precipitate  the  chlorine. 

Action  and  Uses. — Like  the  other  salts  of  ammonia,  the  chloride 
possesses  a  general  stimulant  action,  inducing  increased  secretion 
from  the  mucous  membrane  and  skin ;  and  this  effect  has  been 
extended  by  some  observers  to  the  parenchymatous  glands.  It  has, 
therefore,  been  recommended  as  a  substitute  far  mercury  in  remov- 
ing inflammatory  or  syphilitic  exudations.  It  appears  to  have 
afforded  relief  in  chronic  catarrh  of  the  pulmonary  and  vesical 
mucous  membrane,  and  in  chronic  enlargement  of  the  mesenteric 
glands  and  spleen,  the  uterus,  ovaries,  and  prostate.  The  idea  that 
sal-ammoniac  has  a  sedative  influence  on  the  nervous  system  seems  to 
be  taking  possession  of  the  medical  mind,  some  authors  stating  that 
it  is  efficacious  in  pure  neuralgia,  in  headache,  epilepsy,  and  even  in 
mania. 

Externally  it  may  be  used  as  a  refrigerant  in  the  proportion  of 
1  part  to  10  of  water.  A  mixture  of  four  ounces  each  of  sal-ammo- 
niac and  nitre  in  powder,  with  8  ounces  of  water,  reduces  the 
temperature  from  50°  to  10°.  This  mixture,  contained  in  a  bladder, 
or  better,  in  an  india-rubber  bag,  may  be  employed  where  great  cold 
is  needed.  Care  is  required  in  its  use,  or  the  reduction  of  the 
temperature  of  the  part  to  which  it  is  applied  may  become  too 
great. 

Dose. — From  5  to  30  grains,  in  the  form  of  lozenge  or 
mixture. 

Pharmaceutical  Uses. — In  the  preparation  of  Liquor  hydrargyri 
perchloridi,  and  as  a  test  in  the  following  form: — 

1.  Solution  of  Chloride  of  Ammonium,  1  ounce  of  the  salt  dis- 
solved in  10  fluid  ounces  of  water. 
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Ammoniae  Sulphas,  NH40,S03  =  66  or  (H4N)2S04  =  132.— This 
salt  is  prepared  from  gas  liquor,  as  above  stated.  ^  It  may  be  u.sed 
in  the  purification  of  sulphuric  acid. 

AMMONIA  NITRAS,  P.B.     Nitrate  of  Ammonia. 
H4NO,N05  =  80  or  H^NNOg^  80. 

Prepared  by  neutralising  dilute  nitric  acid  with  sesquicarbonate 
of  ammonia,  evaporating  the  solution  until  crystals  are  formed,  and 
keeping  these  fused  at  a  temperature  not  exceeding  320°,  until  the 
vapour  of  water  is  no  longer  emitted. 

By  evaporation  of  the  solution  below  100°,  the  salt  crystallises  in 
fine  six-sided  prisms,  terminated  by  six-sided  pyramids,  containing 
4  equivs.  of  water  of  crystallisation.  If  the  solution  be  boiled  down, 
the  nitrate  is  obtained  in  either  a  fibrous  or  amorphous  mass,  but 
still  containing  water  of  crystallisation.  Both  of  these  varieties 
fuse  at  a  lower  temperature  (below  300°)  than  the  anhydrous  salt, 
and  between  360°  and  400°  boil^  giving  off  steam  without  under- 
going decomposition. 

Characters  and  Tests. — A  white  deliquescent  salt,  in  confused 
crystalline  masses,  having  a  bitter  acrid  taste.  Soluble  in  less  than 
its  own  bulk  of  water,  with  great  depression  of  temperature ; 
sparingly  soluble  in  rectified  spirit.  A  solution  of  one  part  in  eight 
of  water  gives  no  precipitate  with  solution  of  nitrate  of  silver  or  of 
chloride  of  barium  (absence  of  amnionic  chloride  and  sulphate). 
Heated  with  caustic  potash,  it  evolves  ammonia  (e.g.,  test  of  a  salt 
of  ammonia);  with  sulphuric  acid,  it  emits  nitric  acid  vapour. 
It  fuses  at  320°,  and  at  350°  to  450°  it  is  entirely  resolved  into 
nitrous  oxyde  gas,  NO  or  NgO,  and  the  vapour  of  water. 

Used  for  the  production  of  nitrous  oxyde  (see  p.  73). 

AMMONIA  PHOSPHAS,  P.B.     Phosphate  of  Ammonia, 
2H4NO,HO,P05  =  132  or  (H4N)2HP04  =  132. 

Preparation. — Add  strong  solution  of  ammonia  to  20  fluid  ounces 
of  dilute  phosphoric  acid  until  the  solution  is  slightly  alkaline, 
then  evaporate  the  liquid,  adding  more  ammonia  from  time  to 
time,  so  as  to  keep  it  in  slight  excess,  and  when  crystals  are 
formed,  on  the  cooling  of  the  solution,  dry  them  quickly  on  filter- 
ing paper  placed  on  a  porous  tile,  and  preserve  them  in  a  stoppered 
bottle. 

Characters  and  Tests. — Phosphate  of  ammonia  forms  transparent 
colourless  prisms,  which  effloresce  if  long  exposed,  losing  water  and 
ammonia;  soluble  in  water,  insoluble  in  rectified  spirit.  Heated 
with  potash,  it  evolves  ammonia.  The  aqueous  solution  gives  a 
light  yellow  precipitate  with  nitrate  of  silver  (Ag^PO,^).  If  20  grains 
be  dissolved  in  water,  and  solution  of  ammonio-sulphate  of  magnesia 
added,  there  is  a  crystalline  precipitate  (ammonio-phosphate  of 
magnesia),  which,  when  washed  with  solution  of  ammonia,  dried, 
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and  heated  to  redness,  leaves   16*8  grains  (dimagnesic  phosphate, 
see  p.  66). 

The  commercial  salt  is  usually  prepared  from  the  acid  phosphate 
of  lime  formed  by  the  action  of  sulphuric  acid  on  bone-earth  (see 
p.  62),  in  which  case  it  is  contaminated  with  a  little  sulphate  of 
ammonia.  The  impurity  is  readily  detected  by  chloride  of 
barium. 

Action.  Uses. — Phosphate  of  ammonia  has  been  recommended 
in  the  lithic-acid  diathesis,  gout,  and  rheumatism.  It  is  supposed 
to  decompose  the  insoluble  lithate  of  soda  in  the  system,  forming 
lithate  of  ammonia  and  phosphate  of  soda.  It  is  said  to  diminish 
gouty  concretions,  and  prevent  gravel. 

Dose. — 10  to  20  grains,  or  more. 

AMMONOE  BENZOAS,  P.B.     Benzoate  of  Ammonia. 
^B.fifi^Jifi^=l^9  or  NH4C.H5O2- 139. 

Preparation. — Dissolve  2  ounces  of  benzoic  acid  in  3  fluid  ounces 
of  solution  of  ammonia^  previously  mixed  with  4  fluid  ounces  of 
water ;  evaporate  at  a  gentle  heat,  keeping  the  ammonia  in  slight 
excess,  and  set  aside  that  crystals  may  form. 

Characters  and  Tests. — In  colourless  laminar  crystals,  soluble  in 
water  and  spirit ;  sublimes  without  residue.  Its  aqueous  solution, 
heated  with  potash,  evolves  ammonia ;  and,  if  it  be  not  too  dilute,  it 
deposits  benzoic  acid  when  acidulated  with  hydrochloric  acid.  With 
persalts  of  iron  it  gives  a  bulky,  yellowish  jjrecipitate  (benzoate  of 
peroxyde  of  iron). 

Action.  Uses. — It  is  a  diuretic,  and  renders  the  urine  acid.  In 
its  passage  through  the  body  it  is  decomposed,  and  the  benzoic  acid 
is  converted  into  hippuric  acid,  in  which  form  it  is  excreted.  It 
would  ap^Dear  that  benzoic  acid,  in  its  way  through  the  liver,  com- 
bines with  an  equivalent  of  glycocin,  since  glycocin  (C2H5NO2), 
and  benzoic  acid  (C^HqO^)  =  hippuric  acid  (C9H9]Sr03)+H20,  and  hip- 
puric acid  splits  into  glycocin  and  benzoic  acid  when  boiled  with 
s4;rong  hydrochloric  acid.  Kiihne  states  that  benzoic  acid  passes 
unchanged  through  the  body  in  patients  who  have  disease  of  the 
liver.  Hippuric  acid  is  a  large  and  constant  constihient  of  the  urine 
of  herbivorous  animals.  It  has  further  been  supposed  that  the 
benzoates  decompose  or  dissolve  uric  acid  and  its  compounds.  They 
are,  however,  of  most  use  in  cases  of  inflammation  with  mucous 
discharge  from  the  bladder,  where  the  urine  is  alkaline  and  deposits 
earthy  phosphates. 

Dose. — 5  to  30  grains. 

AMMONIA  OXALAS.  P.B.     Oxalate  of  Ammonia. 
2H4NO,C406+2HO  =  142  or  (H4N)2C204'^H20  =  142. 

Preparation. — Oxalate  of  ammonia  is  directed  to  be  prepared  as 
follows :  — Dissolve  1  ounce  of  purified  oxalic  acid  in  8  fluid  ounces 
of  water;  neutralise  with  carbonate  (sesquicarbonate)  of  ammonia  at 
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a  boiling'  temperature ;  filter  while  hot,  and  set  by,  that  crystals  may 
form  in  the  cold. 

Characters  and  Tests. — Colourless  prisms,  resembling  Epsom  salts ; 
heated  with  potash,  ammonia  is  evolved.  The  aqueous  sohition 
gives  a  copious,  fine,  white,  sandy  precipitate,  in  neutral  or  alkaline 
solutions  of  salts  of  lime.     Completely  dissipated  by  heat. 

Use. —  To  form  the  Solution  of  Oxalate  of  Ammonia  (^  ounce  oi" 
the  salt  to  1  pint  of  water),  which  is  employed  in  detecting  the 
presence  of  lime. 

The  solution  to  be  tested  should  be  first  carefully  neutralised  with 
ammonia,  and  a  small  quantity  of  a  solution  of  chloride  of  ammo- 
nia added.  Then,  on  the  addition  of  the  oxalate,  a  white  precipitate 
of  calcic  oxalate  (CaC204,2H20)  will  form  if  any  lime  is  present,  but 
solutions  containing  magnesia  will  be  unaffected. 

SOLUTION  OF  SULPHIDE  OF  AMMONIUM,  P.B. 
H4NS  =  34  or  (H4N)2S-68. 

Preparation. — Pass  a  stream  of  washed  sulphuretted  hydrogen 
through  3  fluid  ounces  of  solution  of  ammonia,  so  long  as  the  gas 
continues  to  be  absorbed;  then  add  to  it  2  fluid  ounces  more  of 
solution  of  ammonia,  and  preserve  the  fluid  in  a  green  glass  bottle 
furnished  with  a  well-ground  stopper.  When  solution  of  ammonia  is 
saturated  with  sulphuretted  hydrogen,  hydrosulphate  of  ammonia, 
or  sulphydrate  of  ammonia,  H4NS,HS  or  H4NHS,  is  formed ;  ancl 
on  adding  another  equiv.  of  ammonia  (ammonic  hydrate),  this  is  con- 
verted into  proto-sulphide,  thus :  H^NHS  -h  H4NHO  =  (H4N)2S  -h HgO . 

Characters. — A  colourless  solution,  smelling  strongly  of  ammonia 
and  sulphide  of  hydrogen,  and  becoming  yellow  on  exposure  to  air 
and  light,  from  the  formation  of  disulphide  and  hyposulphite  of 
ammonia,  due  to  the  absorption  of  oxygen. 

Uses. — Sulphide  of  ammonium  is  used  for  the  detection  and 
separation  of  certain  metals.  On  account  of  a  tendency  to  the 
formation  of  double  soluble  sulphides,  many  of  the  sulphides  which 
are  insoluble  in  water  are  freely  dissolved  by  sulphide  of  ammonium. 

The  following  table  represents  the  behaviour  of  sulphide  of 
ammonium  with  the  metallic  compounds,  treated  of  in  this  work  : — 

1.  No  precipitate         2.  A  precipitate,  soluble  3.  A  precipitate,  insoluble 

with  salts  of  in  excess  with  salts  of  in  excess  with  salts  of 

Ammonia.      Antimony  (orange  red).  Aluminium  (white). 

Barium.  Arsenic  (yellow).  Bismuth  (black). 

Calcium.         Gold  (brownish  black).  Cadmium  (bright  yellow) 

Cerium.         Platinum  (brownish-black).    Chromium  (green  oxyde). 
Lithium.         Tin  peroxyde  (yellow).  Copper  (black). 

Magnesium  Iron  (black). 

Potash.  Manganese  (tiesh-coloured). 

Soda.  Mercury  (black,  or  becoming  so). 

Strontium.  Silver  (black). 

Tin  protoxyde  (black). 

Zinc  (white). 
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Excepting  tlie  compounds  of  the  metals  of  the  alkalies  and 
earths  (all  but  alumina),  sulphide  of  ammonium  precipitates  from  a 
neutral  solution  those  metallic  bases  which  are  not  precipitated  by 
sulphuretted  hydrogen  from  an  acid  solution  (see  p.  60). 

Characters  of  the  Compounds  of  Ammo7iium. — When  combined 
with  a  volatile  acid  they  sublime  unchanged;  otherwise  they  are 
all  decomposed  by  heat.  Potassic  carbonate  causes  no  precipitate. 
Heated  with  the  caustic  alkalies  or  lime,  or  their  solutions,  the 
solid  salts,  or  their  solutions,  evolve  free  ammonia.  Nessler's  solu- 
tion"^ gives  a  brown  tinge,  or  a  brown  precipitate,  when  added  to 
solutions  (free  from  sulphides  or  cyanides  of  the  metals  of  the 
alkalies)  containing  a  faint  trace  of  ammonia. 

Platinic  perchloride  precipitates  the  whole  of  the  ammonia  as  a  yel- 
low insoluble  double  salt  (2H^NCl,PtCl4),  which  contains  in  100  parts 
7*62  of  ammonia.  Heated  to  redness  it  is  decomposed,  only  spongy 
platinum  remaining,  by  which  it  is  distinguished  from  the  corre- 
sponding potassium  salt  (see  below,  "  Salts  of  Potassium''). 

POTASSIUM:  K  =  39  or  K  =  39. 

F.  Potassium.     G.  Kalium  and  Kali  Metall. 

Potassium  is  the  metallic  base  of  potassa  or  potash.  In  combina- 
tion it  exists  in  nature  in  abundance,  united  with  acids  and  earths, 
iodine,  bromine,  &c. ;  but  it  is  obtained  chiefly  from  the  vegetable 
kingdom.  It  was  discovered  by  Davy  in  October  1807.  He  sepa- 
rated it  from  a  fragment  of  slightly  moistened  caustic  potash  by  the 
action  of  a  powerful  voltaic  battery,  when  the  metal  in  small  globules 
appeared  at  the  negative  pole.  It  is  now  commonly  obtained  by 
exposing  carbonate  of  potash  to  intense  heat  with  charcoal,  which 
removes  its  oxygen,  and  thus  sets  the  potassium  free. 

Properties. — Potassium  at  55°  is  a  soft  malleable  solid.  It 
has  been  crystallised  in  cubes,  is  brittle  at  32°,  fuses  at  156°, 
and  distils  at  a  full  reddish-wdiite  heat ;  at  60°,  its  sp.  gr.  is  0*86, 
It  is  therefore  light  enough  to  float  on  water.  It  is  silvery  white, 
but  immediately  tarnishes  when  exposed  to  air,  from  its  great 
affinity  for  oxygen,  which  it  will  take  also  from  water,  swimming 
and  burning  upon  it  with  great  brilliancy,  and  being  converted 
into  potash,  while  an  equivalent  portion  of  hydrogen  escapes.  It 
is  preserved  in  fluids,  such  as  petroleum  and  naphtha,  which  con- 
tain no  oxygen,  as  it  is  one  of  the  most  powerful  deoxidising  agents 
known.  From  the  affinity  of  potassium  for  oxygen,  the  oxyde, 
potash  proper,  or  dipotassic  oxyde  (KG  or  l^O)  is  readily  formed 
by  exposing  the  metal  to  dry  air  or  to  oxygen  gas. 

Characters  of  the  Salts  of  Potassium. — Colourless,  with  a  colourless 

*  It  is  thus  prepared.  To  an  aqueous  solution  of  perchloride  of  mercury 
add  iodide  of  potassium  until  the  mercuric  iodide  is  nearly  dissolved ;  then 
pour  into  the  filtered  liquid  solution  of  caustic  potash,  set  by,  and  decant  the 
clear  fluid.  With  a  salt  of  ammonium,  an  insoluble  brown  hydrarg-ammo- 
nium  iodide,  or  ammonium  iodide,  in  which  4  atoms  of  hydrogen  are  replaced 
by  2  of  mercury  (Hy2N,LH20),  is  formed. 
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acid:  several  are  deliquescent;  give  a  purple  tinge  to  flame.  In 
moderately  concentrated  solutions;  excess  of  tartaric  acid  in  solution 
causes,  with  brisk  stirring,  a  colourless  crystalline  precipitate  of 
cream  of  tartar,  readily  soluble  in  excess  of  alkali ;  with  platinic 
perchloride,  a  yellow  crystalline  precipitate  (2KCl,PtCl4)  insoluble 
in  alcohol  and  aether,  but  slightly  soluble  in  cold  water.  This  last 
precipitant  is  the  means  of  estimating  the  amount  of  potassium  in 
solution.  Both  solutions  should  be  concentrated,  and  that  of  the 
potassium  salt  acidulated  with  HCl.  A  slight  excess  of  platinic 
chloride  is  then  added,  and  the  mixture  is  evaporated  to  dryness  on 
a  water-bath,  and  the  residue  washed  with  alcohol  so  long  as  any- 
thing is  dissolved.  The  salt  is  now  heated  to  redness,  w^hen  the 
platinum  loses  its  chlorine,  and  only  spongy  platinum  and  chloride 
of  potassium  remain.  The  latter  may  be  dissolved  out,  dried,  and 
estimated.  100  parts  of  the  salt  correspond  to  19*26  KgO,  or  15-98 
of  potassium. 

POTASSA    CAUSTICA    or    POTASH,    P.B.      Potassic   Hydrate, 

KO,HO  =  56  or  KHO  =  56. 

Potassa.      Potassa  fusa.      Oxyde   of  Potassium.      Potassce   Hydras. 

Fixed  Vegetable  Alkali.     F.  Potasse  caustique.     G.  Aetzkali. 

Caustic  potash  contains  in  100  parts  83 '94  of  oxyde  of  potassium 
(KO  or  KgO),  and  16*06  of  w^ater  (HO  or  HgO).  The  name  potassa 
was  derived  from  the  commercial  name  potash,  which  is  applied  to 
the  crude  carbonate.  Dr  Black,  in  1756,  first  clearly  distinguished 
the  carbonate  from  the  caustic  alkali.  This  he  called  lixivia,  from 
the  name  in  Pliny;  but  it  was  afterwards  named  kali.  The  ancients 
were,  no  doubt,  acquainted  with  some  method  of  depriving  the 
alkali  of  its  carbonic  acid,  as  they  were  skilled  in  the  art  of  making 
soap.  (Pliny,  xxviii.  c.  51).  It  has  so  great  an  attraction  for  water, 
that  it  readily  absorbs  it  from  the  air,  and  becomes  converted  into 
the  hydrate,  from  which  it  is  impossible  to  expel  the  water  by  any 
degree  of  heat. 

Preparation. — Dissolve  carbonate  of  potash  in  10  parts  of  water, 
and  boil  in  a  clean  iron  or  silver  vessel,  and  add  to  the  boiling  solu- 
tion a  quantity  of  caustic  lime  equal  in  weight  to  half  the  potassic 
carbonate  used.  Calcic  carbonate  is  precipitated,  and  potassic 
hydrate  remains  in  solution,  KgCOg  -f  CaHgOg  =  2KHO  -f  CaCOg .  The 
lime  should  be  freshly  slaked,  made  into  a  paste  with  water,  and 
added  in  small  quantities,  so  as  not  to  stop  the  boiling.  The  vessel 
should  now  be  tightly  covered  and  set  aside  until  the  calcic  carbonate 
has  completely  subsided.  The  clear  solution  is  then  decanted,  and 
rapidly  boiled  down  in  a  clean  iron  or  silver  pan  until  there  remains 
a  fluid  of  oily  consistence,  a  drop  of  which  when  removed  on  a 
warm  glass  rod  solidifies  on  cooling.  Pour  this  into  proper  moulds, 
and  when  it  has  solidified,  and  while  it  is  still  warm,  put  it  into 
stoppered  bottles.  If  caustic  potash  be  required  absolutely  pure  it 
should  be  made,  as  above  described,  from  pure  crystals  of  bicarbonate 
of  potash  and  lime  obtained  from  black  marble. 
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CJiaracters. — In  hard,  white,  broken  phates  or  in  pencils ;  sp.  gr. 
2*2.  It  melts  below  redness,  forming  an  oily  liquid  as  clear  as  water, 
and  volatilises  at  a  full  red  heat  in  white  caustic  vapours ;  absorbs 
water  and  carbonic  acid  very  rapidly  from  the  air ;  powerfully  alka- 
line, decomposing  the  fatty  compounds,  and  forming  soaps  with 
their  acids,  and  neutralising  the  most  powerful  acids.  At  a  high 
temperature  it  decomposes  even  the  silicates,  and  by  unitirg  with 
silicic  acid  renders  it  soluble.  Many  metals  are  oxydised  when  fused 
with  it;  and  the  oxydes  of  other  metals,  those  of  arsenic,  antimony, 
chromium,  and  manganesium,  are  converted  into  acid  oxydes  which 
unite  with  the  potash  (e.g.,  manganate  of  potash).  It  imites 
directly  with  sulphur,  phosphorus,  chlorine,  iodine,  and  bromine 
(see  pp.  80,  86,  &c.).  Its  aqueous  solution  decomposes  most  metal- 
lic salts,  precipitating  from  solution  all  metals  which  form  insoluble 
oxydes  or  hydrates.  It  is  powerfully  corrosive,  decomposing  both 
animal  and  vegetable  tissues ;  and  precipitates  from  vegetable  infu- 
sions their  alkaloids  or  neutral  principles,  some  of  which  (atropia 
and  daturia),  it  speedily  decomposes,  and  renders  them  inert.  The 
precipitates  which  it  forms  in  solutions  of  salts  of  aluminium,  giuci- 
num,  chromium,  zinc,  and  lead,  are  soluble  in  excess  of  the  alkali ; 
-but  all  the  others  are  insolul)le.  On  account  of  its  solvent  action  of 
oxyde  of  lead  it  corrodes  English  flint  glass,  and  should  therefore  be 
preserved  in  green  glass  bottles.  As  glass  stoppers  are  apt  to  become 
fixed  in  the  bottle,  soft  compressible  stoppers  of  pure  India-rubber 
are  verv  useful.  The  vulcanised,  some  varieties  of  which  contain 
sulphur,  and  others  sulphide  of  antimony,  must  be  carefully  avoided, 
since  both  sulphur  and  the  sulphide  of  aritimony  are  soluble  in  caustic 
potash. 

Tests. — It  is  wholly  soluble  in  alcohol  (showing  absence  of  silicates 
of  calcium,  aluminium,  iron  and  lead,  and  other  impurities) ;  com- 
pletely soluble  in  water  without  effervescence  (absence  of  peroxide  of 
potassium,  which  is  decomposed  by  water  with  liberation  of  oxygeu) ; 
a  dilute  solution  gives  iio  precipitate  with  baryta  water  (absence  of 
sulphates  and  carbonates),  nor  with  oxalate  of  ammonia  (freedom 
from  lime),  nor  with  sulphide  of  ammonium  (freedom  from  iron  and 
other  metallic  impurities).  The  P.B.,  however,  does  not  object  to 
traces  of  chlorides,  sulphates,  and  other  impurities  ;  "56  gm ins  dis- 
solved in  water  leave  only  a  trace  of  sediment'^  (usually  silicates), 
"  and  require  for  neutralisation  at  least  900  gr.  measures  of  the 
volumetric  solution  of  oxalic  acid."  The  caustic  potash  of  the  Phar- 
macopoeia is  in  pencils. 

As  caustic  potash  is  soluble  in  less  than  its  v\^eight  of  alcohol, 
and  since  the  carbonates  and  bicarbonate  of  potash,  the  silicates  and 
other  impurities,  are  insoluble  in  alcohol,  an  impure  preparation 
may  be  purified  by  solution  in  this  fluid,  and  subsequent  evapora- 
tion and  fusion.  This  is  the  ''potasse  a  ValcooV^  of  the  French. 
Water  dissolves  nearly  twice  its  weight  of  caustic  potash  with  the 
extrication  of  much  heat.  Acute  rhombohedra  (KHO,  2H^O)  may 
be  obtained  from  a  hot  saturated  solution. 
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The  following  table  (from  Zimmermann)  shows  the  proportion  of 
anhydrous  potash  (potassic  oxyde)  by  weight  in  solutions  of  different 
densities  at  59°  : — 


Specific 

KO2  per 

Specific 

K2O  per 

Specific 

i 
K2O  per 

gravity. 

cent. 

gravity. 

cent. 

gravity. 

cent. 

1'3300 

28-290 

1-1979 

18-671 

1-0819 

8-487 

1-3131 

27-158 

1-1839 

17-540 

1-0703 

7-355 

1-2966 

26-027 

1-1702 

16-408 

1-0589 

6-224 

1-2805 

24-895 

1-1568 

15-277 

1-0478 

5-002 

1-2648 

23-764 

1-1437 

14-145 

1-0369 

3-961 

1-2493 

22-632 

1-1308 

13-013 

1-0260 

2-829 

1-2342 

21-500 

1-1182 

11-882 

1-0153 

1-697 

1-2268 

20-935 

1-1059 

10-750 

1-0055 

0-5658 

1-2122 

19-803 

1-0938 

9-619 

From  this  table  the  quantity  of  caustic  potcsh  contained  in  100 
parts  of  a  solution  of  a  given  sp.  gr.  may  be  readily  calculated;  for 
as  an  equivalent  of  potassic  oxyde  is  to  an  equivalent  of  caustic 
potash,  so  is  the  given  quantity  of  potassic  oxyde  to  the  required 
quantity  of  potassic  hydrate,  e.g.,  as  47  :  56  :  :  6*224  :  7*41. 
According  to  this  table  and  calculation,  the  liquor  potassse  of  the 
Pharmacopoeia  contains  rather  more  than  7  per  cent,  of  potassic 
hydrate.  A  solution  of  1  part  of  the  hydrate  in  3  parts  of  w^ater 
(used  for  the  absorption  of  carbonic  acid  in  analysis)  would  have  a 
sp.  gr.  of  about  1*25.  Owing  to  its  destructive  action  on  animal  and 
vegetable  tissue,  solution  of  caustic  potash  cannot  be  filtered  except 
through  powdered  glass  or  sand. 

Action.  Uses. — Caustic  pota&h  in  the  solid  state  is  used  simply  as 
a  caustic.  On  account  of  its  deliquescent  character  it  is  the  most 
penetrating  of  all  the  escharotics,  excepting  perhaps  sulphuric  acid. 
On  this  account  it  is  the  most  suitable  application  to  parts  bitten  by 
venomous  snakes  and  rabid  animals ;  but,  in  all  other  cases,  extreme 
care  is  necessary  in  applying  it,  otherwise  the  eschar  will  be  much 
deeper  and  wider  than  was  intended.  It  is  only  suitable  for  external 
use,  and  should  never  be  applied  to  a  mucous  or  serous  membrane, 
because  it  is  impossible  to  limit  its  action  on  these  moist  surfaces. 
The  following  is  the  best  method  of  applying  it  to  the  skin,  or  its 
warty  and  fungous  excrescences.  Take  a  dry  stick  of  the  caustic  in 
a  crayon  holder  in  one  hand,  and  a  folded  l)it  of  blotting  paper  in 
the  other,  with  other  pieces  ready  at  hand.  The  skin,  if  damp, 
should  be  previously  dried.  Then  rub  the  caustic  on  the  part  intended 
to  be  destroyed,  keeping  the  end  a  little  within  the  area.  Sufficient 
moisture  soon  forms  and  rapidly  increases,  and  it  must  be  carefully 
removed  by  the  repeated  use  of  blotting  paper.  In  the  course  of  a 
minute  or  two  the  skin  will  assume  a  dead  white  opaque  appear- 
ance. When  this  occurs  remove  the  caustic  and  every  trace  of 
moisture,  and  then  cover  with  a  piece  of  adhesive  plaster,  or  apply 
a  poultice.     The  use  of  a  ring  of  adhesive  plaster  to  limit  the  action 
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of  the  caustic  is  objectionable,  as  the  edge  al^sorbs  the  deliquescent 
caustic,  and  by  extending  the  area  of  its  action  defeats  the  purpose 
it  was  intended  to  serve.  It  is  employed  in  this  manner  to  form 
issues,  to  destroy  warts  and  other  epithelial  growths ;  to  open 
abscesses  and  hydated  tumours  of  the  liver,  &c.,  the  idea  (which  is 
not  b^rne  out  by  experience)  being  that  its  use  in  these  latter  cases 
promotes  adhesion  of  the  tumour  to  the  peritoneum,  whereby  the 
safety  of  the  patient  is  so  far  insured. 

1.  Potassa  cum  Calce.     Paste  escharotica  Londinensis,  Vienna  Paste. 

Preparation. — Take  1  ounce  of  hydrate  of  jjotash  and  1  ounce  of 
lime;  rub  together,  and  keep  in  a  well-closed  vessel.  (London  Phar- 
macopoeia). 

When  mixed  with  water  it  is  slaked,  and  when  an  acid  is  added 
no  bubbles  of  COg  should  be  evolved. 

Action.  Uses. — Caustic.  It  is  made  into  a  paste  with  rectified  spirit, 
and  applied,  the  neighbouring  parts  being  defended  with  sticking- 
plaster.  The  lime  is  supposed  to  obviate  the  difficulty  arising  from 
the  deliquescence  of  caustic  23otash,  but  it  only  partially  does  so ; 
and  when  the  precautions  given  above  are  used,  simple  caustic 
potash  is  to  be  preferred. 

2.  Liquor  Potassae,  P.B.     Solution  of  Potash, 

Preparation. — Dissolve  1  pound  of  cai-honate  of  potash  in  1  gallon 
of  water,  and,  having  heated  the  solution  to  the  boiling  point  in  a 
clear  iron  vessel,  gradually  mix  with  it  12  ounces  of  slaked  lime;  and 
continue  the  ebullition  for  ten  minutes,  with  constant  stirring.  Then 
remove  the  vessel  from  the  fire ;  and  when  by  the  subsidence  of  the 
insoluble  matter  the  supernatant  liquor  has  become  perfectly  clear, 
transfer  it  by  means  of  a  syphon  to  a  green-glass  bottle  furnished 
with  an  air-tight  stopper.  Add  water,  if  necessary,  to  obtain  the 
required  sp.  gr.  and  neutralising  power. 

Tests. — Sp.  gr.  1-058.  1  fluid  ounce  (462-9  grains  by  weight) 
requires  for  neutralisation  482  measures  of  the  volumetric  solution  of 
oxalic  acid,  corresponding  to  5-84  per  cent,  by  weight  of  hydrate  of 
potash,  KO,HO  or  KHO.  It  does  not  effervesce  when  added  to 
an  excess  of  diluted  hydrochloric  acid  (absence  of  carbonate). 
Mixed  with  an  equal  volume  of  water  it  gives  no  precipitate  with 
solution  of  lime  (absence  of  carbonate),  or  oxalate  of  ammonia 
(absence  of  lime).  Treated  with  excess  of  nitric  acid  and  evaporated 
to  dryness,  the  residue  forms  with  water  a  nearly  clear  solution 
(presence  of  a  faint  trace  of  silica),  which  may  be  slightly  precipi- 
tated by  chloride  of  barium  (a  trace  of  sulphate)  and  nitrate  of 
silver  (trace  of  chloride) ;  but  it  is  unaffected,  or  but  very  slightly 
affected  by  ammonia  (absence  or  only  a  faint  trace  of  alumina).  If 
the  solution  be  kept  in  flint-glass  bottles  or  badly  glazed  jars,  sul- 
phide of  ammonium  will  produce  a  brown  colour,  showing  the 
presence  of  lead. 

Incompatibilities. — ^Acids,  acidulous  and  ammoniacal  salts,  earthy 
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and  metallic  salts,  subcliloride  and  perchloride  of  mercmy.  The 
vegetable  alkaloids,  and  the  infusions,  &c.,  which  contain  them. 
(See  Atropia). 

AntidotcF, — Oil,  Acids,  Vinegar,  Lemon  juice. 

Action  and  Uses. — Liquor  potassse  is  a  powerful  corrosive.  This 
is  indicated  by  the  soapy  feeling  caused  by  rubbing  it  between 
the  lingers,  the  epidermis  being  softened  and  dissolved.  This 
solution,  and  also  that  of  the  carbonate,  when  taken  into  the 
stomach,  may  induce  collapse  and  death  within  twelve  hours,  just 
as  occurs  in  poisoning  with  mineral  acids,  and  from  the  same 
cause,  viz.,  destruction,  more  or  less  extensive,  of  the  mucous  mem- 
brane of  the  stomach ;  or  the  patient  having  recovered  from  the  im- 
mediate effects  of  the  alkali  in  a  concentrated  form,  may  die  some 
weeks  after  from  the  secondary  effects  of  inanition  due  to  the  stric- 
ture of  the  gullet.  Largely  diluted  with  water,  it  is  given  internally 
as  an  antacid  in  disorders  requiring  an  alkali ;  that  is,  in  cases  where 
there  is  an  excess  of  acid  in  any  part  of  the  system;  in  acid  dys- 
pepsia ;  in  urinary  irritation  due  to  excessive  acidity ;  in  cases  of 
uric  litliiasis  and  calculus ;  and  in  gouty  and  rheumatic  disorders 
generally.  Potash  is  also  antiphlogistic  in  inflammations,  possibly 
from  its  power  in  dissolving  the  fibrin  of  the  blood,  and  thus  hinder- 
ing the  deposit  of  lymph.  In  a  similar  manner  it  may  arrest  the 
progress  of  tuberculous  disorders.  It  has  been  given  with  advan- 
tage in  scrofula  and  syphilis. 

Potash  is  readily  absorbed  by  the  mucous  membrane,  passes 
through  the  system,  and  will  produce  an  alkaline  state  of  the  urine, 
if  its  use  be  persevered  in.  Its  prolonged  use  impoverishes  the 
blood.  The  carbonates  of  potash  resemble  the  free  alkali  in  their 
action,  but  are  milder  in  direct  proportion  to  the  amount  of  car- 
bonic acid  which  they  contain.  Both  potash  and  its  carbonates  act 
as  Diuretics. 

Salts  of  potassium  (chlorides  and  phosphates)  exist  in  every  fluid 
of  the  body,  and  they  may  therefore  be  regarded  as  necessary  articles 
of  diet,  and  when  the  blood  is  deficient  in  them,  as  restorative. 

Dose. — 10  fluid  minims  to  1  drachm,  gradually  increased,  with 
infusion  of  orange  peel,  &c. 

CARBONATE  OF  POTASH  or  POTASSIUM. 
KOC02  =  69  or  K2C03  =  138. 

Potassic  carbonate  contains  in  100  parts  68*11  of  K2O,  and  31-89 
of  CO2,  and  has  a  sp.  gr.  of  2-267.  It  may  be  crystallised  froni  a 
saturated  solution  in  opaque  oblique  rhombic  octahedra,  containing 
2  equivs.  of  water  of  crystallisation  (K.flO.^^^lI.p).  It  is  so  deli- 
quescent that  when  exposed  for  a  time  to  the  air,  it  forms  an  oily- 
looking  liquid,  the  '^ oleum  tartari  per  deliquium^'  of  olden  times. 
Cold  water  (59°),  dissolves  ^\ths  of  its  weight,  and  boiling  water 
full  twice  its  weight  of  the  salt.  It  fuses  at  a  red  heat,  and  is 
partly  volatilised  'without  decomposition  at  a  very  high  tempera- 
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ture;  but  wlien  fused  with  silica,  or  minerals  containing  it,  the  car- 
bonic acid  is  driven  off  with  effervescence,  and  a  silicate  of  potassium 
is  formed. 

As  this  salt  is  obtained  by  the  burning  of  vegetables,  it  must  have 
been  known  at  very  early  times.  Dioscorides  describes  it  by  the 
name  rscp^ot  KkYi^oizhng^  or  cinis  sarmentorum,  ashes  of  vine-twigs. 
("  Cineris  lixivium.'^  Pliny,  xxxvii.  c.  51.)  The  Arabs  are  usually 
supposed  to  have  been  the  first  to  make  known  this  alkali  {al-kali); 
but  the  Hindoos,  in  works  from  which  the  Arabs  copied,  made  use 
of  the  ashes  of  plants.  Potash  is  found  in  most  of  the  alkaline- 
earthy  minerals,  as  mica,  felspar,  leucite,  nacrite.  Carbonate  of 
potash  has  been  found  in  a  few  mineral  springs.  It  is  probably 
found  in  the  juices  of  some  plants.  But  usually  potash  is  com- 
bined with  other  acids,  then  forming  acetates,  malates,  oxalates, 
tartrates,  &c. 

By  incineration,  the  vegetable  acid  is  burnt  and  decomposed, 
forming  chiefly  carbonic  acid,  which  combines  with  the  potash  to 
form  carbonates.  This,  in  its  most  impure  state,  is  the  potash,  or 
rough  potash,  of  commerce.  To  obtain  this,  land  plants  are  burnt 
in  countries  where  forests  are  most  abundant,  as  N.  America, 
Kussia,  Sweden,  Poland.  The  wood  is  piled  in  heaps  and  burnt 
on  the  surface  of  the  ground,  in  a  place  sheltered  from  the  wind. 
'^  The  ashes  which  are  left  consist  of  a  soluble  and  insoluble  portion. 
The  soluble  part  is  made  up  of  the  carbonate,  together  with  the  sul- 
phate, phosphate,  and  silicate  of  potash,  and  the  chlorides  of  potas- 
sium and  of  sodium;  and  the  insoluble  portion,  of  carbonate  and 
phosphate  of  lime,  alumina,  silica,  the  oxydes  of  iron  and  manganese, 
and  a  little  carbonaceous  matter  that  has  escaped  incineration.^' 
The  ashes  are  lixiviated  in  barrels  with  lime,  and  the  solution 
evaporated  in  iron  pots  to  the  consistence  of  brown  sugar.  This  is 
the  hlack  salt  of  the  American  manufacturers.  It  is  either  fused 
and  cast  into  cakes,  which  are  usually  of  a  reddish  colour  from  per- 
oxyde  of  iron,  and  so  constituting  the  j90^as/ies  of  commerce;  or  else 
it  is  transferred  to  a  large  oven-shaped  or  reverberatory  furnace, 
where  the  flame  is  made  to  play  over  it;  and  being  well  stirred 
about,  the  black  impurities  (carbon)  are  burnt  out,  and  the  mass 
becomes  a  caustic  salt  of  a  white  colour  with  a  tinge  of  blue,  con- 
stituting the  pearlash  of  commerce.     (Wood  and  Bache.) 

American  potash  and  American  pearlash,  as  ascertained  by  Vau- 
quelin,  contained  in  1152  parts, 


(1) 

(2) 

Caustic  potash. 

857 

754 

Sulphate  of  potash. 

154 

80 

Chloride  of  potassium, 

20 

4 

Carbonic  acid  and  water,     . 

119 

308 

Insoluble  matter,     . 

2 

6 

1152  1152 
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Russian  potasli  yields  772  parts  of  caustic  potash.  For  commer- 
cial purposes  it  is  extremely  necessary  to  ascertain  the  quantity  of 
alkali  contained  in  any  specimen  of  commercial  potash.  This  is 
done  by  process  of  alkalimetry  given  above  under  "  T^sts"  of  Liquor 
potassse. 

1.  Potassse  Carbonas,  F.B.     Carbonate  of  Potash. 

Subcarhonate  of  Potash.     Salt  of  Tartar.     Salt  of  Wormwood.     Kali 

prceparatum.     F.  CarbonoAe  de  Potasse.     G.  Kohlensaures  Kali. 

KOjCOg  or  K2CO3,  with  about  16  per  cent,  of  water  of  crystallisa- 
tion. 

Preparation. — Wash  pearlash  with  its  own  weight  of  water,  pour 
off  the  clear  solution,  and  evaporate  it  to  dryness  while  it  is  kept 
briskly  agitated. 

Characters  and  Tests. — A  white  crystalline  powder,  alkaline  and 
caustic  to  the  taste,  very  deliquescent,  readily  soluble  in  water, 
but  insoluble  in  spirit  (absence  of  potassic  hydrate),  effervescing 
(CO2)  with  diluted  hydrochloric  acid,  and  forming  a  solution  with 
which  perchloride  of  platinum  gives  a  yellow  precipitate  (2KC1, 
PtCl4).  Loses  about  16  per  cent,  of  its  weight  (water  of  crystallisa- 
tion) when  exposed  to  a  red  heat.  Supersaturated  with  nitric  acid 
and  evaporated  to  dryness,  the  residue  is  entirely  soluble,  excepting 
only  a  trace  of  silica;  and  the  solution  is  preci]3itated  only  faintly 
by  chloride  of  barium  (trace  of  sulphate)  and  nitrate  of  silver  (trace 
of  chloride).  83  grains  require  for  neutralisation  at  least  980  gr. 
measures  of  the  volumetric  solution  of  oxalic  acid.  20  grains  neu- 
tralise 17  grains  of  citric,  or  18  of  tartaric  acid. 

The  carbonate  of  the  Pharmacopoeia  thus  contains  16  ]3er  cent, 
of  water  and  traces  of  silicates,  sulphates,  and  chlorides.  A  per- 
fectly pure  salt  may  be  obtained  by  heating  the  crystalline  bicar- 
bonate to  a  low  red  heat,  whereby  water  and  an  equivalent  of 
carbonic  acid  are  driven  off.  The  otherwise  pure  carbonate 
obtained  by  igniting  the  neutral  or  acid  tartrate  of  potash  (see  p.  139) 
may  contain  a  lilitle  cyanide,  if  the  salts  are  not  completely  free 
from  nitrogen.  (For  the  detection  of  this  impurity  see  p.  104.)  A 
2:>ure  carbonate  is  sometimes  prepared  by  deflagrating  a  mixture  of 
equal  parts  of  nitrate  and  acid  tartrate  of  potash;  but  even  when 
these  salts  are  pure,  the  product  may  be  contaminated,  if  carelessly 
prepared,  with  hyponitrite  and  even  undecomposed  nitrate  of 
potash.  (For  the  detection  of  these  impurities  see  p.  72.)  With 
chloride  of  mercury  a  brick-red  precipitate  of  oxyde  of  mercury 
is  formed. 

Incompatibilities. — Acids  and  acidulous  salts,  chloride  and  acetate 
of  ammonia,  lime  water,  chloride  of  calcium,  sulphate  of  magnesia, 
alum,  and  generally  the  earthy  and  metallic  salts  (see  Carbonates, 
p.  98).  A  wiiite  precipitate  (carbonate  of  magnesia)  is  formed  when 
this  salt  is  added  to  a  solution  of  sulphate  of  magnesia;  as  this  does 
not  take  [)lace  when  bicarbonate  of  potash  is  added,  this  sulphate 
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is   a   useful   test  for  distinguishing  the   one   carbonate  from   the 
other. 

Action.— As  a  medicine,  carbonate  of  potash  is  a  useless  encum- 
brance of  the  Pharmacopseia.  The  quantity  of  carbonic  acid  com- 
bined with  it  is  insufficient  to  mask  the  corrosive  action  of  potash, 
and  for  internal  use  it  may  be  taken  generally  to  have  the  same 
action  as  liquor  potassse,  but  milder. 

Uses. — It  is  employed  in  the  preparation  of  the  following  articles 
of  the  Pharmacopseia: — Atropia,  Decoctum  aloes  compositum,  Enema 
aloes.  Liquor  arsenicalis.  Liquor  potassse,  Mistura  ferri  composita, 
Potassa  sulphurata,  and  in  that  of  Potassse  acetas,  bicarbonas, 
chloras,  citras,  tartras. 

Antidotes. — Vinegar,  Oil,  Lemon-juice. 

Dose. — 10  grains  to  ^  drachm. 

POTASS^  BICARBONAS,  F.B.      Bicarbonate  of  Potash, 
KO,HO,2CO2=100  or  KHCO3=100, 

Hydropotassic  Carbonate.     G.  Doppelt  Kohlensaures  Kali, 
F.  Bicarbonate  de  Fotasse. 

Bicarbonate  of  potash  or  aerated  kali  was  first  prepared  by  Car- 
theuser  in  1752.  It  differs  greatly  from  the  foregoing  in  having  no 
corrosive  action.  100  parts  are  composed  of  47*53  of  KO,  43*57  of 
CO2,  and  8*91  of  water. 

Preparation. — Dissolve  1  pound  of  carbonate  of  potash  in  2  pints 
of  water,  and  filter  the  solution  into  a  three-pint  bottle,  closed 
tightly  by  a  cork  traversed  by  a  glass  tube  sufficiently  long  to 
pass  to  the  bottom  of  the  fluid.  Place  in  another  bottle,  in  the 
bottom  of  which  a  few  small  holes  have  been  drilled,  1  pound  of 
white  marble  in  fragments,  and  close  with  a  cork,  also  traversed 
by  a  glass  tube.  The  glass,  tubes  are  then  connected  air-tight  by 
means  of  a  piece  of  India-rubber  tubing,  and  carbonic  acid  is  slowly 
and  continuously  evolved  by  placing  the  bottle  containing  the 
marble  in  a  jar  containing  1^  pint  of  hydrochloric  acid,  diluted 
with  3  parts  of  water.  After  a  week  numerous  crystals  of  bicar- 
bonate will  have  formed,  which  are  to  be  removed,  shaken  with 
twice  their  bulk  of  cold  distilled  water,  and  after  decantation  of  the 
water,  drained  and  dried  on  filtering  paper  by  exposure  to  the  air. 
The  mother  liquor  is  filtered  if  necessary  and  concentrated,  at  a 
temperature  not  exceeding  110°,  to  one  half,  when  more  crystals 
are  formed.  The  gas  delivery-tube  should  be  of  large  diameter, 
in  order  that  the  process  may  not  be  obstructed  by  the  forming 
crystals. 

In  this  process  the  saturation  of  the  carbonate  is  effected  under 
slight  pressure.  One  equivalent  of  carbonate  unites  with  an  equiv. 
each  of  water  and  carbonic  acid  to  form  two  equivalents  of  bicar- 
bonate :  K2CO3  -h  H2O  -1-  CO2 = 2KHCO3 . 

Characters  and  Tests. — Colourless  and  transparent  right  rhombic 
prisms,  permanent  in  the  air — not  deliquescent,  of  a  mild  sahne 

I 


130  EFFERVESCING  POTASH  WATER. 

taste.  It  is  insolul3le  in  alcohol,  soluble  in  about  4  parts  of  cold 
(60°)  and .  1  part  of  hot  water.  If  the  solution  be  boiled  or  exposed 
to  the  air,  it  loses  one-fourth  of  its  carbonic  acid,  and  is  converted 
into  sesquicarbonate.  At  a  low  red  heat  the  salt  loses  half  its  car- 
bonic acid  and  the  whole  of  its  water,  and  is  converted  into  pure 
carbonate.  50  grains  thus  treated  leave  Si^  of  carbonate,  which 
requires  for  exact  saturation  500  gr.  measures  of  the  volumetric 
solution  of  oxalic  acid.  The  aqueous  solution  has  no  action  on  tur- 
meric paper.  It  effervesces  abundantly  (COg)  with  hydrochloric 
acid;  and  the  saturated  solution  gives,  with  perchloride  of  platinum, 
the  usual  reactions  of  a  salt  of  potash.  It  is  distinguished  from 
carbonate  by  a  solution  of  corrosive  sublimate,  which  gives  a  brick- 
red  precipitate  with  the  latter,  and  only  a  slight  white  precipitate  or 
opalescence  with  the  former.  This  test,  however,  fails  with  the 
carbonate  if  chloride  of  sodium  be  present.  The  bicarbonate  causes 
no  precipitate  with  a  solution  of  sulphate  of  magnesia  until  the 
mixture  is  boiled;  but  this  does  not  prove  the  absence  of  carbonate, 
which  may  be  largely  mixed  with  the  bicarbonate  without  inducing 
a  precipitate  of  carbonate  of  magnesia.  20  grains  of  bicarbonate  of 
potash  neutralise  14  of  citric  and  15  of  tartaric  acid. 

Incompatibilities. — Those  of  carbonate  of  potash.  Lime  water, 
chloride  of  calcium,  alkaline,  earthy  and  metallic  salts. 

Action  and  Uses. — Unlike  caustic  potash  and  the  carbonate,  this 
salt  has  no  local  caustic  or  irritant  action,  and  being  neutral,  it  is 
the  most  eligible  of  the  three  for  internal  use.  Its  constitutional 
effects  are  the  same.  It  is  a  valuable  remedy  in  acute  rheumatism; 
it  should  be  given  in  large  doses  imtil  the  urine  becomes  neutral. 
Given  with  the  vegetable  acids  in  the  proportion  above  stated,  and 
during  effervescence,  it  is  very  serviceable  in  allaying  vomiting  due 
to  irritation  or  inflammation  of  the  mucous  membrane  of  the 
stomach.  The  free  carbonic  acid  is  no  doubt  the  chief  means  of 
relief.  The  citrate  or  tartrate  of  potash  is  decomposed  in  the  blood 
and  the  bicarbonate  is  re-formed,  which,  passing  out  by  the  kidneys, 
renders  the  urine  alkaline. 

Dose. — 10  to  60  grains,  alone,  or  with  vegetable  acid  or  lemon 
juice. 

1.  Liquor  Potassae  Effervescens,  P.B.  Effervescing  Solution  of 
Potash.     Potash  Water. 

Preparation. — Dissolve  30  grains  of  hicarhonate  of  iiotash  in  1  pint 
of  ivater,  filter,  saturate  with  carbonic  acid  at  a  pressure  of  seven 
atmospheres,  pass  into  bottles,  and  securely  close  them  to  prevent 
escape  of  the  compressed  gas. 

Characters  and  Tests. — Strongly  effervescent  of  carbonic  acid,  when 
liberated,  clear  and  sparkling,  and  having  an  agreeable  acidulous 
taste.  Ten  fluid  ounces,  after  being  boiled  for  five  minutes,  require 
for  neutralisation  150  gr.  measures  of  the  volumetric  solution  of 
oxalic  acid.  Five  fluid  ounces  evaporated  to  one-fifth,  and  12 
grains  of  tartaric  acid  added,  yield  a  crystalline  precipitate,  which, 
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when  dried,  weighs  not  less  than  12  grs.  It  should  be  nearly 
15  grs. 

Action.  Uses. — An  agreeable  form  in  which  to  administer  potash. 
It  counteracts  nausea,  and  reduces  heat  in  fevers  and  inflammations. 
It  may  be  used  as  a  vehicle  for  medicines  with  which  the  bicar- 
bonate of  potash  is  not  incompatible. 

Dose. — 5  fluid  ounces  to  1  pint. 

2.  Pulveres  Effervescentes  Potassae  Citratis.      Effervescent  Potash 

Powders. 
These  may  be  made  in — (1)  one  paper,  by  mixing  together  in  the 
state  of  fine  dry  powder  1^  ounce  of  bicarbonate  of  potash,  1 
ounce  of  citric  acid,  and  1  ounce  of  sugar;  or  (2)  the  acid  and  pot- 
ash may  be  each  distributed  in  16  separate  papers.  From  60  to 
120  grains  of  the  mixed  powder  in  half  a  pint  of  water  forms  an 
agreeable,  slightly  alkaline  effervescent  draught. 

POTASSA  SULPHURATA,  P.P.  Sulphurated  Potash.  Sulphuret 
or  Sulphide  of  Potassium.  Hepar  Sulphuris.  F.  Sulfure  de 
Potassium  Sulfate.     Gr.  ^chwefel  Kalium. 

This  compound  was  formerly  known  by  the  name  of  liver  of  sul- 
phur. The  solubility  of  sulphur  in  an  alkaline  solution  was  known 
to  Geber;  but  Albertus  Magnus  taught  the  method  of  procuring 
sulphide  of  potassium  by  fusion. 

Preparation. — Mix  10  ounces  of  carbonate  of  potash  in  powder,  and 
5  ounces  of  sublimed  sulphur  in  a  warm  mortar,  and,  having  intro- 
duced them  into  a  Cornish  or  Hessian  crucible,  let  this  be  heated, 
first  gradually  until  effervescence  has  ceased,  and  finally  to  dull 
redness,  so  as  to  produce  perfect  fusion.  Let  the  liquid  contents  of 
the  crucible  be  then  poured  out  on  a  clean  flagstone,  and  covered 
quickly  with  an  inverted  porcelain  basin,  so  as  to  exclude  the  air 
as  completely  as  possible  while  solidification  is  taking  place.  The 
solid  product  thus  obtained  should,  when  cold,  be  broken  into  frag- 
ments, and  immediately  enclosed  in  a  green-glass  bottle,  furnished 
with  an  air-tight  stopper. 

When  carbonate  potash  is  melted  with  sulphur,  water  and  carbonic 
acid  are  expelled.  The  oxygen  of  the  potash  comlDines  with  a  portion 
of  the  sulphur  to  form  hyposulphurous  and  sulphuric  acids,  which 
combine  with  the  undecomposed  potash.  The  deoxydised  potassium 
meantime  unites  directly  with  the  greater  portion  of  the  sulphur  to 
form  sesquisulphide  of  potassium  (KgSg),  formerly  called  tersulphide. 
Sulphurated  potash  is  therefore  composed  chiefly  of  sesquisulphide 
of  potassium  mixed  with  sulphate,  sulphite,  and  hyposulphite  of 
potash.  By  lapse  of  time  it  loses  colour,  becomes  harder,  and  nearly 
white  and  odourless,  and  is  almost  wholly  converted,  by  absorption 
of  oxygen,  into  sulphate  of  potash,  a  little  unoxydised  sulphur  sepa- 
rating. This  change  takes  place  rapidly  when  the  salt  is  exposed 
to  the  air. 

Characters  and  Tests. — In  gr-eenish-yellow  fragments,  liver-broAvn 
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when  recently  broken,  alkaline,  and  acrid  to  the  taste,  readily  fonii- 
ing  with  water  a  yellow  solution,  having  the  odour  of  sulphuretted 
hydrogen,  and  evolving  it  freely  when  mixed  with  excess  of  hydro- 
chloric acid,  sulphur  being  at  the  same  time  deposited.  The  acid 
fluid,  when  boiled  and  filtered  (to  expel  HgS),  is  precipitated  yellow 
by  perchloride  of  platinum  (potassium),  and  white  by  chloride  of 
barium  (sulphuric  acid).  About  three-fourths  of  its  weight  (sesqui- 
sulphide  of  potassium)  are  dissolved  by  rectified  spirit — the  sulphate 
and  carbonate  of  potash  being  insoluble  in  spirit. 

Incompatibilities. — Acids,  which  evolve  sulphide  of  hydrogen  and 
precipitate  sulphur;  and  metallic  salts  which  give  their  metal  to  the 
sulphur  and  their  acid  to  the  potassium. 

Action,  Uses. — In  large  doses  it  is  an  acrid  narcotic  poison, 
causing  pain,  vomiting,  purging,  syncope,  and  coma  sometimes 
preceded  by  convulsions.  In  medicinal  doses  it  is  a  stimulant, 
increasing  the  pulse  and  temperature,  and  augmenting  the  secretions 
of  the  liver  and  intestinal  canal,  and  of  the  kidneys  and  skin.  The 
local  action  is  irritant,  and  much  sulphide  of  hydrogen  is  liberated 
in  the  stomach.  It  is  chiefly  used  in  chronic  skin  diseases,  such  as 
acne  and  lepra,  and  in  these  it  is  much  more  frequently  employed 
as  an  external  than  as  an  internal  remedy.  As  Unguentum  potassa^ 
sulphuratse,  and  as  a  bath  (4  ounces  to  30  gallons  of  water),  it  is  an 
useful  remedy  in  the  fungous  skin  diseases,  in  scabies,  and  psoriasis. 
It  has  also  been  recommended  in  lead  poisoning. 

Dose. — 3  to  10  grains,  with  honey  or  with  soap,  made  into  pills. 
Externally  as  an  ointment  or  solution  (1  part  to  40  or  60),  or  in 
baths  (I  part  to  1500  of  water). 

I.  Unguentum  Potassae  Sulphur atae,  P. 5.    Ointment  of  Sulphurated 

Potash. 

Preparation. — Triturate  30  grains  of  sulphurated  potash  in  a  porce- 
lain mortar,  and  gradually  add  10  ounces  of  prepared  lard,  rubbing 
them  ogether  until  the  ointment  is  perfectly  smooth  and  free  from 
grittiness. 

This  ointment,  when  used,  should  be  recently  prepared.  Used  in 
scabies  and  chronic  skin  diseases  (see  above). 

POTASSiE  SULPHAS,  P.5.     Sulphate  of  Potash. 

KO,S03  =  87  or  K2S04=174. 

Kali  Vitriolatum.      Sal  Polychrestum.      F.  Sulfate  de  Potasse, 

G.  Schwefelsaures  Kali. 

Sulphate  of  potash  is  anhydrous,  and  contains  in  100  parts  54*02 
of  K2O,  and  45*98  of  SO3.  Its  specific  gravity  is  2-64.  It  is  found 
near  volcanoes,  in  a  few  minerals  (alum  and  polhalite),  some 
mineral  waters,  in  many  plants,  and  in  some  animal  secretions. 
The  acid  sulphate  is  formed  in  large  quantities  in  the  preparation 
of  nitric  acid  from  nitrate  of  potash  (see  p.  69).  The  neutral 
sulphate  is  readily  prepared  from  this  by  dissolving  it  in  water,  and 
exactly  neutralising  with   carbonate  of  potash  :   2KHSO4  +  ^2^^^ 


ACID  SULPHATE  OF  POTASH.  133 

=  2X2804  4- H2O  +  CO2.  The  carbonic  acid  escapes  witTi  efferves- 
cence, and  the  salt  is  crystallised  from  the  neutral 
solution.  Chalk  is  sometimes  used  to  effect  the 
neutralisation,  in  which  case  the  insoluble  sul- 
phate of  lime  must  be  carefully  separated  by 
subsidence  and  filtration  before  the  solution  is 
crystallised.  The  crystals  are  usually  formed 
with  great  regularity,  and  their  form  is  charac- 
teristic. 

Characters  and  Tests. — In  short,  hard,  colourless, 
six-sided  prisms  terminated  by  six-sided   pyra-  Fig.  27. 

mids ;  taste  bitterish  and  saline ;  decrepitates 
strongly  when  heated :  sparingly  soluble  in  water  (requires  about 
16  parts  at  60°  and  4  at  212°),  insoluble  in  alcohol.  The  aqueous 
solution  is  neutral  to  test  paper  (absence  of  acid  sulphate) ;  gives  no 
precipitate  with  oxalate  of  ammonia  (absence  of  lime) ;  but  acidu- 
lated mth  hydrochloric  acid  it  is  precipitated  white  (sulphuric  acid) 
l)y  chloride  of  barium,  and  yellow  (potassium)  by  perchloride  of 
platinum. 

This  salt  is  not  liable  to  adulteration,  and  it  undergoes  no  change 
on  exposure  to  the  air.  Heated  with  charcoal  it  is  converted,  like 
other  sulphates,  into  a  sulphide  of  the  base. 

Incompatibilities. — Tartaric  acid,  chlorides  of  barium  and  calcium, 
acetate  and  diacet,ate  of  lead.     Nitrate  of  silver. 

Action. — A  mild  laxative.     It  is  an  excellent  aperient  for  children. 

Uses. — It  is  employed  in  the  following  preparations  :  Pilula  colo- 
cynthidis  composita,  Pilula  colocynthidis  et  hyoscyami,  Pulvis 
ipecacuanha  compositus  (4  parts  in  5).  It  is  supposed  to  promote  the 
activity  of  these  preparations  by  keeping  their  particles  separate,  and 
so  allowing  the  secretions  a  more  speedy  and  thorough  access  to  them. 

Dose. — 10  grains  to  2  drachms. 

HYDROPOTASSIC  SULPHATE.     Acid  Sulphate  of  Potash. 
KO,HO,2S03-136  orKHSO^^lSa 

Potassce  Supersulphas.     Sal  Enixum.     F.  Bisnlphate  de  Potasse. 
G.  Doppelt  Schwefelsaures  Kali. 

Bisulphate  of  potash  is  obtained  as  a  residual  salt  in  the  manufac- 
ture of  nitric  acid  (see  p.  69) ;  or  it  may 
be  made  by  adding  an  excess  of  sulphuric 
acid  to  the  sulphate,  and  evaporating  to 
form  crystals. 

^Properties. — It  is  colourless  and  with- 
out odour,  but  has  a  very  acid  bitter  taste.  _^^^ 
It   crystallises   in   small  flat  prisms  be-                    FiT^ 
longing  to 'the  right  rhombic  system.     It 

is  very  soluble  in  water,  but  insoluble  in  alcohol ;  unalterable  in  dry 
air ;  moderately  heated,  the  crystals  melt  into  an  oily-looking  fluid  ; 
at  a  red  heat  lose  their  water  of  crystallisation  and  one  proportion 
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of  acid,  and  become  simple  sulphate  of  potash.    The  solution  reddens 
vegetable  blues,  and  effervesces  briskly  with  alkaline  carbonates. 

Potassse  Sulphas  cum  Sulphure,  Glaser's  Sal  Polychrest,  is  formed 
by  deflagrating  in  a  red-hot  crucible  equ^l  parts  of  sulphur  and 
nitre.  It  contains  sulphate  (K2SO4)  with  sulphite  (K2SO3)  of 
potash.  It  may  be  used  as  a  mild  purgative,  and  given  with  an 
equal  weight  or  more  of  bitartrate  of  potash.  It  was  formerly 
much  used  in  dyspepsia  and  chronic  cutaneous  diseases.  Dr  Dun- 
can says  that  in  use  it  agrees  with  the  sulphureous  waters. 

Dose. — ^  to  1  drachm. 

POTASSiE  NITRAS,  P.B.:  KO,N05  =  101  orKNO3=101. 

Potassic  Nitrate.    Nitre.    Nitrum.    SalPetrce.    Saltpetre.    F.  Nitrate 
de  Pota.sse.     Nitre.     G.  Salpeter.     Salpetersaures  Kali. 

Nitrate  of  potash,  or  saltpetre,  being  a  natural  production,  must 
have  been  early  known,  especially  as  both  the  Indians  and  Chinese 
have  long  been  a'cquainted  with  making  gunpowder  and  fireworks ; 
and  the  former  people  have  an  early  process  for  making  nitric  acid^ 
in  which  they  have  been  followed  by  Geber  and  other  Arabian 
authors.  The  names  neter  in  the  Old  Testament,  and  nitrum  in 
ancient  authors,  were  applied  to  carbonate  of  soda,  but  they  were 
also  used  in  a  generic  sense,  signifying  several  substances. 

Production.  — Nitre  is  found  effloresced  on  the  soil  or  disseminated 
through  the  superficial  layers,  in  many  parts  of  India,  and  being 
washed  out,  a  fresh  crop  is  formed  after  a  few  years.  The  soil 
which  furnishes  it  is  sandy,  and  consists  principally  of  porous 
calcic  carbonate  and  decomposing  felspar  or  mica,  usually  containing 
more  or  less  decomposing  vegetable  matter.  Mr  Stevenson  (Prin- 
sep's  Journ.  ii.  p.  23)  has  shown  that  the  saline  earth  contains  of 
salts  soluble  in  water,  sulphate  of  soda,  chloride  of  sodium,  nitrates 
of  lime  and  of  potash.  The  nitrate  of  lime  is  converted  into  that 
of  potash  by  lixiviating  the  saline  soil  over  a  filter  of  wood-ashes, 
which  contains  carbonate  of  potash,  a  carbonate  of  lime  is  precipi- 
tated, and  the  nitrate  potash  in  solution  is  evaporated  and  put  aside 
to  crystallise.  The  salt  obtained  contains  from  45  to  70  per  cent, 
of  nitrate  of  potash.  It  is  redissolved  and  crystallised,  but  still 
contains  impurities.  The  ordinary  kinds  are  called  '^  rough  or 
crude '^  saltpetre,  and  the  purer,  "  East  India  refined.^'  In  Sumatra, 
nitrous  earth  is  obtained  from  large  caverns,  the  soil  of  which 
consists  mainly  of  the  decomposed  dung  of  bats  and  birds. 

It  has  been  shown  (p.  69)  that  oxygen  and  nitrogen  combine 
directly  in  porous  substances  containing  an  alkaline  base  to  form 
nitric  acid.  It  seems  to  be  more  readily  formed  by  the  interven- 
tion of  ammonia.  Thus  the  French  academicians  obtained  a  large 
quantity  of  nitrate  of  j^otash  by  hanging  a  basket  of  purified  chalk 
saturated  with  carbonate  of  potash,  over  a  vessel  containing  putrefy- 
ing blood  for  a  few  months.  Even  in  temperate  climates  the  surface 
soil  and  water  invariably  contains  nitrites,  or  nitrates,  formed  by 
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the  same  process.      The  quantity  being  always  propdrtionate  to 
the  amount  of  putrefying  organic  matter  in  the  soil. 

In  Europe  nitre  is  prepared  artificially  in  nitre-beds  or  planta- 
tions. Refuse  animal  and  vegetable  matters  are  mixed  with  ashes 
and  lime  rubbish,  and  thrown  into  loose  heaps  or  beds,  exposed 
freely  to  the  air,  and  under  sheds.  The  heaps  are  kejDt  damp  by 
watering  them  from  time  to  time  with  urine  or  stable  runnings, 
and  at  intervals  of  about  three  years  the  beds  are  lixiviated,  and 
the  salt  is  crystallised.  A  large  quantity  of  nitrates  of  lime  and 
magnesia  are  formed,  and  these  are  converted  into  nitrate  of 
potash  by  the  addition  of  carbonate  of  potash  (in  the  form  of 
wood- ashes),  as  long  as  any  precipitate  forms.  Insoluble  carbonates 
of  magnesia  and  lime  fall,  thus  K2G03  4-Ca2N03  =  2KISr03+CaC03. 
A  cubic  foot  of  the  bed  yields  between  4  and  5  ounces  of  nitre. 

Projjerties. — Is  anhydrous,  of  sp.  gr.  2*07  ;  it  contains  in  100  parts 
46-54  of  KgO  and  53-46  of  N2O5.  It  is  fusible  at  642°-2  without 
decomposition,  and  when  cast  into  moulds  forms  a  white  opaque 
crystalline  mass  of  fibrous  structure  {sal  prunelle  in  balls,  or  nitrum 
tabulatum  in  thick  lozenges),.  Heated  to  redness  it  loses  oxygen,  and 
is  converted  into  a  deliquescent  nitrite.  At  a  greater  heat  more 
Dxygen  is  expelled,  and  a  mixture  of  only  potash  and  potassic  per- 
oxyde  remains.  Crystallises  in  long  striated  six-sided  prisms,  termi- 
nated by  dihedral  summits  (fig.  2&),  or  by  spontaneous  evaporation 
on  a  slip  of  glass  in  microscopic 
ihombohedra,  isomorphous  with 
nitrate  of  soda.  The  large  crystals 
of  the  commercial  salt  are  trans- 
lucent from  the  presence  of  a  little 
moisture  in  their  interstices,  but  the 
pure  salt  is  dry,  whitish,  and  rather 
opaque.  It  has  a  sharp,  cooling 
taste ;  is  soluble  in  3|-  parts  of  cold, 
and  about  a  third  of  its  weight  of 
boiling  water;  insoluble  in  alcohol. 
It  parts  with  oxygen  when  heated  with  any  oxydisable  substance, 
the  latter  undergoing  oxydation  or  combustion,  and  the  process  is 
usually  attended  by  deflagration  (see  Potassse  sulphas  cum  sulphure, 
p.  134).  3  parts  of  nitre,  and  I  each  of  sulphur  and  sawdust,  burn 
with  such  intense  heat  that  a  silver  coin  may  be  melted  in  a 
quantity  sufiicieiit  to  embed  it.  Paper  soaked  in  solution  of  nitre 
and  dried  (touch  paper)  when  once  kindled,  is  gradually  consumed 
with  scintillation.  Thus  nitre  is  one  of  the  most  powerful  oxydis- 
ing  agents. 

Characters  and  Tests. — In  white  crystalline  masses,  or  fragments 
of  striated  six-sided  prisms,  colourless,  of  a  peculiar  cool  saline  taste. 
Thrown  on  the  fire  it  deflagrates.  Warmed  in  a  test  tube  with  sul- 
phuric acid  and  copper  wire,  it  evolves  ruddy  fumes  (showing  the 
presence  of  nitric  acid  (see  p.  72).  Its  solution,  acidulated  with 
hydrochloric  acid,  gives  a  yellow  precipitate  with  perchloride  of 


Fig.  29. 


136  CHLORATE  OF  POTASH. 

})latiniim  (potassium) ;  but  is  not  affected  by  chloride  of  barium  or 
nitrate  of  silver  (absence  of  sulphates  and  chlorides).  The  nitrate 
of  potash  of  commerce  being  chiefly  required  for  gunpowder  is 
usually  almost  pure.  The  Pharmacopseia  directs  it  to  be  purified, 
if  necessary,  by  re-crystallisation. 

Licompatihility. — Sulphuric  acid. 

Action.  Uses.  —  In  poisonous  doses  (1  to  1-|  oz.,  retained  and 
only  slightly  diluted)  nitre  causes  violent  gastric  and  intestinal 
inflammation,  attended  by  pain,  vomiting,  and  purging,  followed  by 
collapse.  It  is  therefore  an  irritant.  In  medicinal  doses  it  is  readily 
absorbed  into  the  blood,  and,  according  to  Dr  Stevens,  when  given 
freely,  it  renders  the  venous  blood,  even  in  the  last  stage  of  fever, 
scarlet,  and  retards  or  prevents  its  coagulation.  In  these  effects  it 
resembles  carbonic  oxyde  (see  p.  97).  Its  outward  effects  are  mani- 
fested in  diaphoresis,  diuresis,  and  diminution  of  the  pulse.  Hence 
nitre  may  be  regarded  as  a  direct  antiphlogistic,  preventing  the  adhe- 
sion of  the  red  corpuscles  and  keeping  the  fibrin  in  solution,  while 
the  temperature  is  lowered  by  its  diaphoretic  action.  As  it  passes 
unchanged  through  the  kidneys,  its  diuretic  action  is  no  doubt  due  to 
direct  stimulation  of  the  kidneys.  As  a  local  refrigerant,  nitre  is  com- 
monly used  with  sal-ammoniac,  5  oz.  of  each  of  these  salts  mixed  with 
10  ounces  of  water  reducing  the  temperature  from  50°  to  10°.  The 
mixture  should  be  placed  in  a  black  India-rubber  bag.  Nitrate  of 
potash  is  beneficial  in  pyrexia,  from  whatever  cause  arising,  except- 
ing however  gastritis,  or  acute  nephritis,  where  its  local  irritant 
action  may  do  harm.  It  has  been  largely  employed  in  rheu.matic 
fever,  and  with  good  effects.  Half  an  ounce,  dissolved  in  a  quart  of 
lemonade  or  barley  water,  may  be  given  during  the  24  hours. 
Nitre  has  been  recommended  in  purpura  hsemorrhagica,  but,  as  might 
be  inferred  from  its  influence  on  the  blood,  it  is  useless  in  every 
variety  of  scurvy.  As  a  stimulant  to  the  mucous  membrane  of  the 
genito-urinary  passages,  it  has  been  recommended  in  enuresi-s  and 
gonorrhoea. 

Dose. — 10  to  30  grains,  with  sugar,  or  in  water  or  mucilaginous 
drinks. 

Antidotes. — A  mustard  emetic,  with  copious  draughts  of  water, 
followed,  if  need  be,  by  the  use  of  the  stomach-pump. 

POTASS^  CHLORAS,  P.B.     KOC105  =  122-5  or  KC103==122-5. 

Fotassic  Chlorate,  or  CJilorate  of  Potassium.     F.  Chlorate  de  Potasse. 
G.  Chlorsaures  Kali. 

Chlorate  of  potash  contains  in  100  parts  38 '36  of  KgO  and  61*64 
of  ClgO;^.  Though  previously  known,  it  was  first  clearly  distin- 
guished from  other  salts  by  Berthollet.  It  is  now  largely  manu- 
factured for  the  preparation  of  detonating  compounds  and  lucifer 
matches. 

Preparation. — This  salt  may  be  prepared  by  passing  a  stream  of 
chlorine  through  caustic  potash  to  saturation,  the  chlorine  effecting 
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the  same  changes  as  iodine  under  the  same  circumstances  (see  p.  80) ; 
but  since  only  1  equiv.  of  chlorate  is  produced  for  every  6  equivs. 
of  chlorine  absorbed,  the  Pharmacopoeia  has  adopted  the  more  econo- 
mical method  whereby  the  whole  of  the  potash  is  converted  into 
chlorate.  This  is  effected  by  passing  the  chlorine  evolved  by  a 
gentle,  slow  heat,  from  a  mixture  of  80  ounces  of  black  oxyde  of 
manganese,  and  24  pints  of  hydrochloric  acid  diluted  with  6  pints 
of  water,  and  previously  washed  by  passing  it  through  6  ounces  of 
water, — into  a  mixture  of  20  ounces  of  carbonate  of  potash,  and  53 
ounces  of  slaked  lime,  made  moist  with  a  few  ounces  of  water,  and 
contained  within  a  large  carboy.  Since  the  carbonate  of  potash  is 
immediately  converted  into  caustic  potash,  by  the  formation  of  car- 
bonate of  lime,  and  since  the  caustic  lime  is  present  in  excess,  it 
follows  that  the  mass  upon  which  the  chlorine  is  directed  is  com- 
posed of  a  mixture  of  caustic  lime,  caustic  potash,  and  carbonate  of 
lime.  With  the  latter  of  these  the  chlorine  has  no. action,  but  it 
combines  with  equal  avidity  with  the  two  former,  to  form  both 
chlorates  and  chlorides  of  the  two  metals,  thus  with  respect  to  the 
lime,  6C1 H-  6CaHO  =  5CaCl  +  GaClOg -h  SH^O ,  and  so  also  with  the 
potash, — the  actions  of  the  halogens  upon  the  caustic  alkalies  and 
earths  being  identical.  By  this  action  we  have,  therefore,  a  mixture 
of  the  chlorates  of  potash  and  lime,  with  chlorides  of  potassium  and 
calcium.  But  chlorate  of  lime  and  chloride  of  potassium  decompose 
each  other,  forming  chlorate  of  potash  and  chloride  of  calcium, 
thus:  Ca2C103-h2KCl  =  2CaCl2  +  KC103,  and  thus  the  whole  of  the 
potash  is  converted  into  chlorate. 

When  the  whole  of  the  chlorine  has  passed  over,  the  contents  of 
the  carboy  are  boiled  for  20  minutes  with  7  pints  of  water.  The 
solution'  is  filtered  from  the  carbonate  of  lime  and  excess  of  caustic 
lime,  and  evaporated  till  a  film  forms  on  the  surface,  and  then,  on 
cooling,  the  slightly  soluble  chlorate  of  potash  crystalli'ses  out,  and 
leaves  the  very  soluble  chloride  of  calcium  in  solution.  The  crystals 
are  removed,  drained,  washed  with  a  little  cold  water,  and  pvirified 
from  any  adhering  chloride  of  calcium  by  solution  in  three  times 
their  weight  of  boiling  water,  and  re-crystallisation. 

Characters  and  Tests. — In  colourless,  anhydrous,  rhomboidal  (more 
or  less  regular  six-sided)  plates,  striated  in  lines  parallel  to  the  edges, 
and  permanent  in  the  air ;  a  sharp  cooling  taste  like  nitre,  soluble 
in  16  parts  of  cold  water,  and  in  rather  less  than  2  parts  at  212°  (61*5 
of  the  salt  in  100  of  water).  Heated  to  between  700°  and  800°  it 
melts,  and  at  a  higher  temperature  parts  with  its  oxygen,  and  is 
reduced  to  chloride  of  potassium.  100  parts  heated  to  redness  yields 
38"36  of  pure  oxygen  and  61*64  parts  of  potassic  chloride, — a  white 
residue,  which  is  precipitated  white  (AgCl)  by  nitrate  of  silver,  and 
yellow  (2KCl,PtCl4)  by  perchloride  of  platinum  (thus  indicating 
KCl).  Aqueous  solution  of  the  chlorate  is  not  affected  by  nitrate  of 
silver  (absence  of  chloride),  or  oxalate  of  ammonia  (absence  of  lime). 
The  chlorate  explodes  when  triturated  with  sulphur.  This  is  due  to 
its  oxydising  properties,  which  are  even  greater  than  those  of  nitre. 
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Chlorates. — Chlorate  of  potasli  may  be  taken  as  the  type  of  these. 
They  scintillate  when  thrown  upon  ignited  charcoal,  and  when  heated 
with  combustible  bodies,  such  as  sulphur  or  phosphorus,  they  explode 
violently.  In  contact  with  sulphuric  acid,  peroxyde  of  chlorine 
(ClOg),  a  dangerously  explosive  gas  is  formed.  An  explosive  gas 
(euchlorine)  is  also  formed  whe a  the  salt  is  gently  heated  with  hydro- 
chloric acid ;  but  in  the  cold,  and  in  the  presence  of  water,  chlorine 
is  evolved.  Paper  soaked  in  a  solution  of  chlorate  and  dried  burns 
as  touch  paper.  A  chlorate  in  solution  is  distinguished  from  a  nitrate 
by  adding  a  few  drops  of  solution  of  indigo  in  sulphuric  acid  (which 
liberates  chloric  acid),  and  then  solution  of  sulphurous  acid  (which 
reduces  the  chloric  acid  to  chlorine)  when  the  blue  colour  disappears. 
Potassic  chlorate  is  employed  for  converting  the  metallic  protoxides 
into  peroxydes  (see  p.  144,  &c). 

Action.  Uses. — A  hasty  assumption  that  chlorate  of  potash  j^arted 
with  38  per  cent,  of  its  weight  of  oxygen  in  passing  through  the 
body  led  to  the  use  of  this  salt  in  conditions  of  the  system  associated 
with  or  dependent  upon  defective  oxydation.  Chlorate  of  potash, 
however,  undergoes  no  such  change,  and  is  eliminated  by  the  kidneys 
unchanged.  It  does  not  even  possess  diuretic  properties,  and  may  be 
fairly  regarded  as  having  no-  appreciable  action  after  it  is  admit-ted 
into  the  blood.  In  the  solid  form  it  is  slightly  stimulant  to  con- 
gested mucous  membrane ;  and  it  is  useful  as  furnishing  a  means 
for  the  extemporaneous  preparation  of  a  solution  of  chlorine.  (See 
"  Mistura  chlorinii  acida,^^  below). 

Dose. — 10  to  30  grains.    It  may  be  given  in  lozenges,  as  follows  :— 

1.  Trochisci  Fotassse  Chloratis,  P.B.    Chlorate  of  Fotash  Lozenges. 
Preparation. — Mix  3600  grains  of  chlorate  of  potash,   25  ounces  of 

refined  sugar,  and  1  ounce  of  gum  acacia,  all  in  powder,  together ; 
add  2  fluid  ounces  of  mucilage  of  gum  acacia,. and  an  ounce  of  water 
or  a  sufficiency,  to  form  a  proper  mass.  Divide  into  720  lozenges, 
and  dry  these  in  a  hot-air  chamber  with  a  moderate  heat. 

Each  lozenge  contains  5  grains  of  the  chlorate. 

Dose. — I  to  6  lozenges.     A  stimulant  in  relaxed  throat. 

2.  Mistura  Chlorinii  Acida. 

A  useful  solution  for  internal  use,  or  as  a  gargle,  may  be  thus  formed. 
Pour  2  fluid  drachms  of  hydrochloric  acid  on  20  grains  of  powdered 
chlorate  of  potash,  and  when  the  solution  is  effected,  add  enough  water 
to  make  the  mixture  measure  10  fluid  ounces.  Euchlorine,  an  explo- 
sive yellow  gas,  composed  of  a  mixture  of  chlorine  and  chlorochloric 
acid  (2Cl20,-Cl20;^)is  slowly  formed  and  dissolved  in  the  water. 

Dose.—^  to  1  fluid  ounce. 

lODATE  OF  POTASH,  P.B,:   K0,10^  or  KIO3.     Solution  of 

Preparation. — 50  grains  each  of  iodine  and  chlorate  of  potash,  nre 
rubbed  together  to  a  fine  powder  and  placed  in  a  Florence  flask. 
Half  an  ounce  of  vjater  acidulated  with  8  minims  of  nitric  acid  is 
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poured  upon  it,  and  the  mixture  is  digested  at  a  gentle  heat  until 
the  colour  of  the  iodine  disappears.  It  is  boiled  for  a  minute,  then 
transferred  to  a  capsule  and  evaporated  to  dryness  at  212°.  The 
residue  is  dissolved  in  10  ounces  of  water,  and  the  solution  filtered 
and  kept  in  a  stoppered  bottle. 

In  this  process  the  iodine  simply  displaces  the  chlorine  of  the 
chlorate :  2KCIO3  +  12  =  2KIO'3  +  Gig.  The  nitric  acid  merely  faci- 
litates the  transfer,  and  both  it  and  the  chlorine  are  expelled  by  the 
boiling. 

This  is  used  as  a  test  for  sulphurous  acid,  which,  by  abstracting 
oxygen,  reduces  it  to  iodine,  a  portion  of  the  sulphuric  acid  formed 
uniting  with  the  potash,  thus:  2KI03+6H2S03=K2S04  +  6H2S04 

POTASS^  TARTRAS,  P.B.     Tartrate  of  Potash. 
2KO,C8H40io=226  or  K^C^lIpQ=226. 

Neutral  or  Bibasic  Tartrate,  Dipotassic  Tartrate,  F.  Tartrate  de 
Fotasse,     G.  Einfach  Weinsaures  Kali. 

Tartrate  of  potash  has  not  been  found  in  nature,  but  has  been 
known  to  chemists  since  the  time  of  Lemery^  in  the  seventeenth 
century. 

Preparation. — Dissolve  9  ounces  of  carbonate  of  potash  in  2;|  pints  of 
water,  add  20  ounces  of  acid  tartrate  of  potash.  Boil  for  a  few  minutes, 
and  if  the  liquid  be  not  neutral  to  test  paper  make  it  so  by  the  addi- 
tion of  more  of  the  carbonate,  or  of  the  acid  tartrate.  Then  filter, 
concentrate  till  a  pellicle  forms,  and  set  aside  to  crystallise.  Evapo- 
rate the  mother-liquor  and  get  more  crystals.  Drain,  and  dry  them 
in  a  current  of  warm  air,  and  preserve  in  a  stoppered  bottle. 

In  this  decomposition  the  hydrogen  of  the  acid  tartrate-  is  dis- 
placed by  potassium,  carbonic  acid,  and  water  being  at  the  same  time 

liberated,  thus:  2KILC^lipQ+K2CO^  =  2K2C^lIfiQ  + CO 2  +  112^' 

GJiaracters  and  Tests. — In  small,  colourless,  four  or  six-sided  (right 
rhombic)  prisms,  neutral,  permanent  in  the  air.  Taste  mild,  saline, 
and  bitterish.  Entirely  soluble  in  its  own  weight  of  water.  Acetic 
acid  added  sparingly  to  its  solution  causes  the  separation  of  a  white 
crystalline  precipitate  (of  acid  tartrate).  Heated  with  sulphuric 
acid  it  forms  a  black  tarry  fluid,  evolving  inflammable  gas  and  the 
odour  of  burnt  sugar.  When  strongly  heated  it  soon  chars,  and 
evolves  the  odour  of  caramel,  and  much  combustible  gas ;  a  black 
deliquescent  mass  remains,  composed  of  a  mixture  of  charcoal  and 
carbonate  of  potash.  113  grains  heated  to  redness  till  gases  cease 
to  be  evolved,  leave  an  alkaline  residue,  which  requires  for  exact 
neutralisation  1000  gr.  measures  of  the  volumetric  solution  of  oxalic 
acid. 

Tartrate  of  potash  is  liable  to  admixture  with  small  quantities  of 
carbonate  or  bitartrate  of  potash;  the  former  renders  it  slightly  de- 
liquescent, the  latter  confers  an  acid  reaction.  If  sulphuric  acid  be 
present,  chloride  of  barium  will  give  a  white  precipitate  insoluble 
in  nitric  acid. 
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Incompatibilities. — Acids  (even  acetic)  and  acidulous  salts  pre- 
cipitate the  acid  tartrate.  Soluble  salts  of  lime  (notably  CaCl  which 
does  not  precipitate  the  acid  tartrate),  of  magnesia,  baryta,  lead, 
and  silver,  give  ]3recipitates  of  tartrates,  which  are  hardly  or  not 
at  all  soluble  in  water,  but  soluble  in  nitric  acid. 

Action.  Uses. — In  doses  of  |-  to  I  drachm  diuretic,  rendering  the 
urine  alkaline;  in  doses  of  2  to  8  drachms,  aperient.  After  the 
action  of  a  brisk  purge,  it  is  an  appropriate  medicine  in  gout,  rheu- 
matism, or  hepatic  congestion,  to  promote  the  action  of  the  kidneys 
and  liver,  and  to  carry  out  uric  acid.  It  is  eliminated  by  the 
kidneys  as  carbonate  of  potash. 

Dose. — 60  grains  to  ^  an  ounce. 

POTASS^  TARTRAS  AOIDA,     P.B.   Cream  of  Tartar. 

KO,HO,C8H40io  =  188  or  iniG^^PQ=18S. 

Acid  Tartrate  of  Potctsh.     Bitartrate  of  Potccsh.    Argol.     Y.  Tartrate 
Acicle  de  Potasse.     G.  Doppelt  Weinsaures  Kali. 

An  acid  salt  obtained  .from  the  crude  tartar  which  is  deposited 
during  the  fermentation  of  grape  juice.  In  the  fermentation 
of  wine,  sugar  disappears  and  alcohol  is  formed,  and  the  salt  not 
being  soluble  in  this,  is  deposited  on  the  bottom  and  sides  of  casks, 
as  a  crystalline  crust,  which,  according  to  the  colour  of  the  wine, 
forms  either  red  or  loliite  tartar^  ot  argol.  This  was  known  to  the 
ancients,  and  is  the  Fsex  Vini  of  Diosc.  v.  c.  13.  (Hindoo  Med.  p. 
97.)  Its  nature  was  determined  by  Scheele  in  1769.  It  is  composed 
of  the  acid  tartrate  of  potash,  tartrate  of  lime,  and  colouring  matter. 
The  two  last  mentioned  impurities  are  removed  by  solution  in 
water  and  the  use  of  clay  and  charcoal.  It  is  largely  purified  both 
at  Montpellier  and  Venice. 

Characters  and  Tests. — A  gritty  white  powder,  composed  of  minute 
hard  prisms,  or  fragments  of  cakes  crystallised  on  one  surface;  of  a 
pleasant  acid  taste,  sparingly  soluble  in  cold  water  (requiring  180 
parts) ;  boiling  water  dissolves  about  \  of  its  weight,  and  on  cooling, 
deposits  the  salt  in  pure  white,  opaque,  oblique  rhombic  prisms 
(fig.  30);  insoluble  in  spirit.  Heated  in  a  crucible,  it  behaves  like 
the  tartrate  (see  p.  139),  but  the  residue  (black 
flux)  h  less  bulky;  this  effervesces  (COg)  with 
dilute  hydrochloric  acid,  and  the  clear  solu- 
tion, when  separated  from  the  charcoal,  gives 
a  yellow  precipitate  (2KCl,PtCl4)  with  perchlo- 
ride  of  platinum  (indicating  potash) ;  and  when 
neutralised  by  ammonia,  is  rendered  slightly 
turbid  by  oxalic  acid  (indicating  a  trace  of  lime). 
188  grains  heated  to  redness  till  gas  ceases  to 
be  evolved,  leave  an  alkaline  residue,  which 
^'^•^^-  requires    for    exact    neutralisation     1000    gr. 

measures  of  the  volumetric  solution  of  oxalic  acid.     With  salifiable 
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bases  forming  soluble  tartrates,  acid  tartrate  of  potash,  forms  double 
salts,  several  of  which  are  officinal,  as  tartarated  soda,  tartarated 
antimony,  and  tartarated  iron.  Boracic  acid  and  borax  much  in- 
crease the  solubility  of  cream  of  tartar.  (See  Boro-tartrate  of  Potash 
or  Soluble  Cream  of  Tartar.) 

Impurities  and  Adulterations. — The  quantity  of  tartrate  of  lime 
should  not  exceed  2  per  cent.;  from  5  to  14  per  cent,  have  been 
found  in  it.  Sulphate  of  potash  and  alum^  have  been  used  as  adul- 
terations. The  sulphuric  acid  is  detected  by  chloride  of  barium 
(tartrate  of  baryta  is  soluble  in  nitric  acid,  sulphate  is  not).  The 
alumina  is  detected  in  the  residue  of  the  black  flux  from  which  the 
carbonate  has  been  thoroughly  washed,  by  boiling  it  in  water,  liiter- 
ing  the  solution,  and  testing  with  sulphide  of  ammonium.  If 
alumina  be  present,  a  white  precipitate  is  formed. 

Incompatibilities. — Alkaline  carbonates  are  decomposed  with  evolu- 
tion of  CO2  and  the  formation  of  neutral  tartrate  (see  preparation 
of  Potassse  tartras  and  Sodse  tartarata).  Soluble  salts  of  magnesia, 
l)aryta,  and  lead  are  precipitated,  sparingly  soluble  tartrates  being 
formed.  Lime  at  first  gives  a  precipitate,  but  this  is  dissolved  in 
excess  of  the  acid  tartrate.  Soluble  salts  of  lime  give  no  precipitate. 
The  mineral  acids  slowly  decompose  the  acid  tartrate. 

Action  and  Uses. — Refrigerant,  diuretic,  laxative.  In  large  doses 
(3  to  4  ounces)  it  causes  violent  gastro-intestinal  inflammation.  When 
there  is  intestinal  torpor  it  is  useful  as  a  stimulant  purge,  but  it  is 
apt  to  cause  griping.  As  an  aperient,  it  is  usually  combined  with 
sulphur  or  jalap.  It  is  eliminated  as  carbonate  of  potash  by  the 
kidneys;  but  it  is  not  so  appropriate  a  remedy  in  uric  lithiasis  as 
the  neutral  tartrate.  A  saturated  aqueous  solution,  flavoured  with 
lemon  or  orange  peel,  is  a  pleasant  drink  in  pyrexial  condi- 
tions. 

Dose. — I  to  2  drachms  as  a  diuretic  ;  4  to  6  drachms  as  a 
laxative. 

Pharmaceutical  Uses. — In  the  preparation  of  Pulvis  jalapse  com- 
positus  and  Confectio  sulphuris,  Acidum  tartaricum,  Antimonium 
tartaratum,  Ferrum  tartaratum,  Sodae  tartarata,  and  Potassse 
tartras. 

POTASSiE  BORO-TARTRAS,  Soluble  Tartar:  K,BO,C4H^06. 

In  this  salt  a  molecule  of  boracic  acid  takes  the  place  of  an  atom 
of  potassium  in  the  cream  of  tartar.  It  is  prepared  by  boiling 
together  1  part  of  boracic  acid  and  2  parts  of  cream  of  tartar  in  24 
parts  of  v/ater,  and  evaporating  the  solution  to  dryness  and  washing 
with  alcohol  to  remove  the  excess  of  boracic  acid.  It  is  a  white 
amorphous  powder,  very  soluble  in  water  and  insoluble  in 
alcohol. 

A  preparation  sufliciently  exact  for  medicinal  use  may  be  formed 
by  boiling  together  1  part  of  boracic  acid  and  4  parts  of  cream  of 
tartar  in  24  parts  of  water,  and  evaporating  to  dryness.  It  is  a 
white  deliquescent  powder  of  sour  taste.     It  is  soluble  in  water  in 
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all  proportions.  A  mixture  of  1  part  of  borax  and  3  parts  of 
the  acid  tartrate  of  potash  is  soluble  in  its  own  weight  of 
water. 

Action  and  Uses. — It  possesses  the  properties  of  both  borax  and 
cream  of  tartar,  being  diuretic,  purgative,  and  emmenagogue.  Its 
action  is  milder  than  that  of  cream  of  tartar. 

Dose. — 1  drachm  as  a  diuretic;  from  6  to  8  drachms  as  a  purga- 
tive. 

POTASSiE  CITRAS,  P.B.       Citrate  of  Potash. 
3KO,Ci2H50ii  =  306  or  KsCgH^Oy  =  306. 

Preparation. — Dissolve  6  ounces  of  crystals  of  citric  acid  in  2 
pints  of  water,  add  8  ounces,  or  a  sufficiency,  of  carbonate  of  potash 
gradually;  and  if  the  solution  be  not  neutral,  make  it  so  by  the 
cautious  addition  of  the  acid  or  the  carbonate  of  potash.  Then 
filter,  and  evaporate  to  dryness,  stirring  constantly  after  a  pellicle 
has  begun  to  form,  til]  the  salt  granulates.  Triturate  in  a  dry  warm 
mortar,  and  preserve  the  powder  in  stoppered  bottles.  The  car- 
bonic acid  escapes  with  effervescence,  and  the  citric  acid,  which  is 
tribasic,  combines  with  3  molecules  of  potash  to  form  the  neutral 
citrate. 

Characters  and  Tests. — A  white  powder  of  saline,  feebly  acid 
taste,  deliquescent,  and  very  soluble  in  water.  Heated  with  sul- 
phuric acid,  it  forms  a  brown  fluid,  gives  off  an  inflammable  gas 
(CH4),  and  evolves  the  odour  of  acetic  acid.  Its  solution,  mixed 
with  one  of  chloride  of  calcium,  remains  clear  till  it  is  boiled, 
when  a  white  precipitate  (citrate  of  lime),  readily  soluble  in  acetic 
acid,  separates  (proving  the  absence  of  tartrate,  with  which  CaCl^ 
gives  an  immediate  precipitate  in  the  cold).  Its  solution  acidulated 
with  hydrochloric  acid  gives  a  yellow  precipitate  (SKCljPtCl^)  with 
perchloride  of  platinum.  102  grains  heated  to  redness  till  gases 
cease  to  be  evolved,  leave  an  alkaline  residue  (carbonate  of  potash 
mixed  with  carbon — see  tartrate  of  potash),  which  requires  for 
exact  neutralisation  1000  gT.  measures  of  the  volumetric  solution  of 
oxalic  acid. 

The  presence  of  tartrate  of  potash  is  readily  indicated  by  a  solu- 
tion of  citric  acid,  which  would  produce  a  deposit  of  crystalline 
acid  tartrate.  (For  other  properties  of  the  citrates,  see  Citric  Acid). 
When  prepared  from  the  commercial  carbonate  of  potash,  it  is  apt 
to  contain  the  soluble  impurities  of  that  salt. 

Action,  Uses,  and  Doses. — An  excellent  mild  refrigerant,  dia- 
phoretic, and  diuretic,  in  doses  of  20  to  40  grains.  In  large  doses, 
^  to  1  ounce,  purgative.  It  may  be  employed  with  lemon  juice  to 
form  a  cooling  drink  in  fevers.  Like  all  the  other  combinations  of 
vegetable  acids  with  the  alkalies,  it  is  eliminated  as  carbonate, 
rendering  the  urine  alkaline.  It  may  therefore  be  given  as  an  anti- 
lithic  in  acidity  and  in  gout. 
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POTASS^  ACETAS,  F.B.      Acetate  of  Potash. 
KO,C4H303  =  98or  KCgH.Oa^OS. 

Potassic  Acetate.  Kali  Acetatum.  Sal  Diureticus.  Terra  foliata 
Tartari.  Digestive  Salt  of  Sylvius.  F.  Acetate  de  Potasse. 
G.  Essigsaures  Kali. 

Acetate  of  potasli  was  known  (to  Eaymond  Lully)  in  the  thirteenth 
century,  and  probably  earliei:.     It  is  found  in  the  sap  of  many  plants. 

Preparation. — Add  gradually  carbonate  of  potash  to  acetic  acid  to 
neutralisation.  (2  pints  of  acetic  acid  will  require  about  30  ounces 
of  carbonate).  Filter,  acidulate  with  a  few  drops  of  acetic  acid,  and 
having  evaporated  to  dryness,  raise  the  heat  cautiously,  so  as  to 
liquefy  the  product.  Allow  the  porcelain  basin  to  cool,  and  when 
the  salt  has  solidified  and  while  it  is  still  warm,  break  it  into  frag- 
ments, and  put  it  into  stoppered  bottles. 

In  this  process,  as  in  the  preparation  of  the  citrate  and  tartrate, 
the  stronger  acid  simply  displaces  the  weaker.  An  acid  reaction 
is  given  to  the  solution,  to  secure  the  complete  neutralisation  of  the 
potash,  the  presence  of  a  very  little  carbonate  producing,  during  the 
liquefaction  of  the  salt,  a  brown  discoloration. 

Characters  and  Tests. — Anhydrous,  white,  foliated,  woolly,  asbestos- 
like masses,  so  deliquescent  as  to  become  converted  into  an  oily- 
looking  liquid  on  exposure  to  a  damp  air ;  a  faint  acetous  odour 
and  sharp,  warm,  saline  taste ;  soluble  in  its  own  weight  of  water ; 
with  an  aqueous  solution  tartaric  acid  causes  a  crystalline  preci- 
pitate (of  acid  tartrate  of  potash) ;  sulphuric  acid  the  disengagement 
of  acetic  acid ;  and  a  dilute  solution  of  iron  strikes  a  deep  red  colour. 
Neutral  to  test  paper ;  entirely  soluble  in  rectified  spirit  (absence  of 
carbonate  and  other  salts  of  potash).  Its  solution  is  unaffected  by 
sulphide  of  ammonium  (absence  of  alumina  and  metallic  impurities). 
When  strongly  heated,  acetate  of  potash  fuses  and  is  decomposed, 
evolving  hydrogen  and  carbonic  acid,  the  residue  being  carbonate  of 
potash  simply,  and  not  black  flux  (carbonate  of  potash  and  carbon), 
the  residue  of  the  citrate  and  tartrates. 

•  Incompatibilities. — Acids  (which  liberate  acetic  acid).     Sulphates 
of  soda  and  magnesia,  and  the  earthy  and  metallic  salts  generally. 

Action.  Uses — Diuretic :  in  large  doses,  purgative.  If  continued 
it  will  render  the  urine  alkaline,  as  carbonate  of  potash  does;  for, 
like  other  salts  of  the  alkalies  with  vegetable  acids,  it  is  apt  to  be 
converted  into  a  bicarbonate  while  in  the  system.  (Wohler).  It 
is  therefore  an  appropriate  remedy  in  gout,  rheumatism,  and  in 
uric  lithiasis. 

Dose. — 10  to  60  grains  as  a  diuretic ;  I  to  3  drachms  as  a  purgative. 

Pharmaceutical  Uses. — In  the  preparation  of  Tinctura  ferri  acetatis 
and  the  following : — 

I.  Solution  of  Acetate  of  Potash. — Composed  of  ^  ounce  of  the 
salt  dissolved  in  5  fluid  ounces  of  water.  It  is  used  as  a  test  for 
tartaric  acid,  with  which  it  gives  a  colourless  crystalline  preci]3itate 
of  acid  tartrate  of  potash. 
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POTASSiE  PERMANGANAS,  F.B.     Fermangante  of  Potash, 
KO,Mn207==158  or  KMn04=158. 

This  is  a  combination  with  the  most  highly  oxydised  form  of 
manganese,  permanganic  acid  (HO,Mn2O7  =  120  or  H2Mn208  =  240). 

Freparation. — Mix  together  3J  ounces  of  chlorate  of  potash  and  4 
ounces  of  hlach  oxyde  of  manganese,  both  in  fine  powder;  put  the 
mixture  into  a  porcelain  basin,  and  add  to  it  5  ounces  of  caustic 
2Jotash,  previously  dissolved  in  4  ounces  of  water.  Evaporate 
to  dryness  on  a  sand  bath,  stirring  diligently  to  prevent  spurting. 
Pulverise  the  mass,  put  it  into  a  covered  Hessian  or  Cornish  crucible, 
and  expose  it  to  a  dull  red  heat  for  an  hour,  or  till  it  has  assumed 
the  condition  of  a  semifused  mass.  Let  it'  cool,  pulverise  it,  and 
boil  with  1^  pint  of  water.  Let  the  insoluble  matter  subside,  decant 
the  fluid,  boil  again  with  |  pint  of  ivater;  again  decant,  neutralise 
the  united  liquors  accurately  with  dilute  sulphuric  acid,  and  evapo- 
rate till  a  pellicle  forms.  Set  aside  to  cool  and  crystallise.  Drain 
the  crystalline  mass,  boil  it  in  6  ounces  o^  water,  and  strain  through 
a  funnel  the  throat  of  which  is  lightly  obstructed  by  a  little  asbestos. 
Let  the  fluid  cool  and  crystallise,  drain  the  crystals,  and  dry  them 
by  placing  them  under  a  bell  jar  over  a  vessel  containing  sulphuric 
acid. 

When  black  oxyde  of  manganese  (Mn02)  and  chlorate  of  potash 
are  heated  together,  the  latter  yields  up  its  oxygen  (see  chlorates, 
p.  138)  to  the  former,  and  converts  it  into  manganic  acid  (HgMnO^),. 
which  unites  with  the  potash:  2HKO  +  H2Mnb4=K2Mn04  +  2H20. 
The  dark  green  mass  resulting  from  fusion,  contains  a  mixture  of 
manganate  and  chloride  of  potassium.  The  manganates  are  very 
unstable ;  their  solutions  are  decomposed  by  boiling,  with  a  change 
of  colour,  from  green  to  red,  into  permanganate  of  the  base  and  per- 
oxyde  of  manganese.  This  decomposition  occurs  in  the  second  stage 
of  the  process,  and  the  solution  is  decanted  from  the  insoluble  black 
oxyde;  the  liberated  potash  is  neutralised  by  sulphuric  acid,  and 
when  the  permanganate  is  crystallised  out  the  remaining  liquor  con- 
tains sulphate  of  potash  and  chloride  of  potassium. 

Cliaracters  and  Tests. — Dark  purple,  slender  prismatic  crystals, 
inodorous,  with  a  sweet  astringent  taste,  soluble  in  16  parts  of  water 
at  60°.  A  single  small  crystal  suffices  to  form,  with  an  ounce  of 
water,  a  rich  purple  solution,  which  when  mixed  with  a  little  recti- 
fied spirit  and  heated  becomes  yellowish  brown  (from  reduction  of 
the  permanganic  acid  to  hydrated  peroxyde,  the  alcohol  being 
oxydised  to  acetic  acid,  which  combines  with  the  liberated  base  to 
form  acetate  of  potash).  The  crystals  heated  to  redness  decrepitate, 
evolve  oxygen,  and  leave  a  black  residue  from  which  water  extracts 
potash  (being  reduced  to  a  mixture  of  the  black  oxyde  and  caustic 
potash)  recognised  by  its  alkaline  reaction  and  the  platinum  test 
(p.  122).  Entirely  soluble  in  cold  water.  Five  grains  dissolved  in 
water  require  for  complete  decoloration  a  solution  of  45  grains  of 
granulated  sulphate  of  iron  acidulated  with  2  fluid  drachms  of 
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dilute  sulphuric  acid  (persulphate  of  iron  is  formed,  and' black  oxyde 
of  manganese  falls). 

Action  and  Uses. — The  readiness  with  which  it  yields  up  its 
oxygen  characterises  this  salt.  A  protosalt  of  iron,  or  an  organic 
compound,  decomposes  it  at  once.  A  sufficient  quantity  of  a  deoxi- 
diser  removes  3  atoms  of  oxygen  from  the  solution  of  permanganate. 
The  solution  of  permanganate,  like  other  oxydisers,  decomposes  sul- 
phuretted hydrogen,  removes  bad  smells,  and  thus  acts  as  a  disin- 
fectant. Ochre-coloured  hydrated  per-  or  black  oxyde  af  manganese, 
is  simultaneously  precipitated,  and  the  purple  solution  becomes 
colourless. 

It  is  not  much  used  internally  as  it  is  immediately  decomposed" 
by  the  animal  fluids. 

1.  Liquor  Potassse  Permanganatis,  F.B.     Solution  of  Ferman- 

ganate  of  Potash. 
Contains  4  grains  of  the  salt  in  each  ounce  of  water. 
This  solution  resembles  "  Gondifs  disinfecting  fluid^  and  is  an 
admirable  deodoriser  for  the  sick-room.     It  may  be  further  diluted 
to  form  a  wash  or  injection  for  cancerous  or  foul  ulcers,  a  gargle  for 
foetid  breath  or  putrid  sore  throat.     It  has  been  given  internally  In 
diabetes  and  other  disorders. 
Dose. — 2  to  4  drachms. 

POTASS^  BICHROMAS,  T.B.    KO,2Cr03  =  147-5  or  KgCrgO^  =  295. 

Bichromate  of  potash,  or  potassic  dichromate,  contains  in  100 
parts  KgO,  31 '93;  CrO^,  68*07.  It  is  prepared  by  roasting  chrome 
iron  stone  (FeOjCrgOg)  with  carbonate  and  nitrate  of  potash,  and 
dissolving  the  salt  from  the  peroxyde  of  iron. 

Characters  and  Tests. — In  large  red  transparent  four-sided  tables, 
anhydrous;  fuses  below  redness;  at  a  higher  temperature  is  decom- 
posed, yielding  green  oxyde  of  chromium  and  yellow  chromate  of 
potash,  which  may  be  separated  by  dissolving  the  latter  in  water. 
The  bichromate  dissolved  in  water  gives  a  yellowish-white  precipi- 
tate (BaCr04),  and  a  purplish  red  precipitate  (Ag2Cr04)  with  nitrate 
of  silver,  and  both  of  these  precipitates  are  soluble  in  dilute  nitric 
acid  (proving  the  absence  of  sulphates  and  chlorides).  The  solution 
also,  when  digested  with  sulphuric  acid  and  rectified  spirit,  acquires 
an  emerald  green  colour  (chromic  sulphate,  Cr23S04,  the  liberated 
oxygen  converting  the  Alcohol  into  aldehyd). 

Pharmaceutical  Uses. — As  a  powerful  oxydising  agent  in  the  pre- 
paration of  Sodse  valerianas,  and  in  determining  the  quantity  of  pro- 
toxide of  iron  is  solution. 

1.  Volumetric  Solution  of  Bichromate  of  Potash, 

1000  gr.  meas.  =  14*75  grains. 

Preparation. — Put  147*5  grains  of  the  bichromate  into  a  10,000 

grain  flask  with  water,  and  when  the  salt  is  dissolved,  add  water  to 

make  the  exact  bulk  of  10,000  gr.  measures.     1000  gr.  measures 

contain  14*75  grains  of  the  bichromate  (  =  iV  <^f  ^^  equivalent  of 
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KO,2Cr03,  or  ^V  of  an  eqiiiv.  of  K2Cr207  in  grains),  and  when  added 
to  a  solution  of  a  protosalt  of  iron  acidulated  with  hydrochloric  acid 
are  capaLle  of  converting  16*8  grains  of  iron  (  =  ^V  of  6Fe  or  ^  of 
6Fe  in  grains)  from  the  state  of  protosalt  to  that  of  persalt. 

If  the  metrical  system  be  used,  14*75  grammes  of  the  bichromate 
should  make  1 000  cubic  centimeters  of  solution.  1 00  cubic  centimeters 
of  this  contain  1  '475  grammes  of  bichromate  ( =  ^^  of  K02Cr03 
or  -2^-0-  of  KgCrgO^  in  grammes),  and  are  capable  of  converting  1-68 
grammes  of  iron  (  =  ^^  of  6Fe  or  ^^  of  6Fe  in  grammes)  from  the 
state  of  protosalt  to  that  of  persalt. 

Use. — To  determine  the  proportion  of  protoxyde  of  iron  in  the 
following  preparations : — 

Grains.         Gr.  meas. 

Ferri  arsenias.                 20  =  170 

„     carbonas.  sacch,     20  =  330 

„     oxydum  magnet.  20  =  83 

„     phosphas,               20  =  250 

It  is  known  that  the  whole  of  the  protosalt  has  been  converted 
into  a  persalt,  when  a  minute  drop  of  the  liquid,  placed  in  contact 
with  a  drop  of  the  solution  of  red  prussiate  of  potash  on  a  white 
plate,  ceases  to  strike  a  blue  colour. 

SODIUM  or  NATRIUM:  Na  =  23  or  Na  =  23. 

Sodium,  the  metallic  base  of  soda,  was  discovered  by  Davy  in 
1837.  It  exists  in  sea  water,  rock  salt,  and  in  animal  and  vegetable 
juices  in  combination  with  chlorine.  Sodium  is  of  the  consistence  of 
wax,  malleable,  and  may  be  spread  into  thin  leaves.  Sp.  gr.  0'972. 
Opaque,  but  with  a  brilliant  silvery  lustre;  floats  on  water,  pro- 
ducing a  hissing  effervescence,  in  consequence  of  the  escape  of 
hydrogen,  while  the  oxygen  of  the  water  combining  with  the  sodium 
(sometimes  with  explosive  violence)  forms  a  protoxyde  (soda), 
which  remains  in  solution.  Sodium  fuses  at  190°,  volatilises  at  a 
white  heat,  and  burns  with  a  brilliant  flame.  It  conducts  both 
heat  and  electricity.  As  it  oxydises  in  the  air,  it  must  be  preserved 
under  naphtha.  The  compounds  of  sodium  give  a  yellow  colour  to 
flame,  and  are  recognised  by  a  bright  line  across  the  yellow  portion 
of  the  spectrum,  while  those  of  potassium  give  a  purple  tinge  to 
flame,  and  show  a  bright  line  at  the  limit  of  the  red,  and  another  at 
the  opposite  limit  of  the  violet;  and  those  of  lithium  give  a  red 
tinge  to  flame,  and  show  a  brilliant  crimson  in  the  red  and  a  paler 
line  across  the  yellow  portion  of  the  spectrum. 

Characters  of  the  Salts  of  Sodium. — These  have  reference 
mainly  to  their  distinction  from  salts  of  ammonium  and  potassium. 
As  the  absence  of  any  precipitate  on  the  addition  of  sulphide  of 
ammonium  and  carbonate  of  ammonia  distinguish  the  salts  of  the 
alkaline  metals  from  all  others,  the  salts  of  sodium  and  lithum 
are   distinguished  by  their  solubility.      Only  one  precipitatant — 
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acid-metantimoniate  of  potassium — is  known  for  those  of  soda;  and  as 
this  causes  no  precipitate  with  the  salts  of  the  other  alkaline  metals, 
it  is  a  decisive  test.  1  part  of  sodium  in  10,000  of  water  gives  a  crys- 
talline precipitate  (antimoniate  of  soda),  with  this  test  after  twenty- 
four  hours.  But  even  this  test  is  not  available  if  any  other  besides 
the  alkaline  bases  are  in  the  solution.  Neither  tartaric  acid  nor 
perchloride  of  platinum  give  any  precipitate  with  solutions  of  the 
sodium  salts,  whereby  they  are  distinguished  from  those  of  potas- 
sium (see  p.  122),  as  well  as  from  those  of  ammonium  (see  p.  121). 
Salts  of  soda  (excepting  common  salt)  are  efflorescent  in  the  air; 
those  of  potash  which  are  effected  by  exposure  are  deliquescent 
The  only  'positive  tests  therefore  of  the  presence  of  a  salt  of  sodium 
is — (1),  that  it  gives  a  rich  yellow  tinge  to  a  colourless  flame;  and 
(2),  when  in  solution  it  yields  a  precipitate  by  a  solution  of  acid- 
metantimoniate  of  potassium. 

SODA  CAUSTICA,  P.B.     Caustic  Soda.     Hydrate  of  Soda. 
NaO,HO=40  or  NaHO=40,  with  some  impurities. 

Preparation. — This  substance  is  prepared  in  exactly  the  same  w^ay 
as  caustic  potash  (see  p.  122),  using  carbonate  of  soda  for  that  of 
potash. 

Characters  and  Tests. — Hard  and  greyish  white,  very  alkaline  and 
corrosive.  It  imparts  a  yellow  colour  to  flame,  and  its  solution  in 
water  acidulated  by  nitric  acid  gives  only  scanty  white  precipitates 
with  nitrate  of  silver  and  chloride  of  barium  (small  quantities  of 
chloride  and  sulphate).  40  grains  dissolved  in  water  leave  scarcely 
any  sediment,  and  require  for  neutralisation  about  900  gr.  measures 
of  the  volumetric  solution  of  oxalic  acid. 

The  pure  hydrate  has  a  sp.  gr.  of  2 '13,  and  contains  in  100  parts 
NagO,  77-5;  and  HgO  22*5. 

Action.  Uses. — Similar  to  those  of  caustic  potash.  It  is  less 
caustic  and  less  deliquescent.  It  is  extensively  employed  in  the 
manufacture  of  hard  soaps. 

1.  Liquor  Sodas,  P.B.     Solution  of  Soda. 

Contains  4*1  per  cent,  by  weight  of  caustic  soda. 

Preparation. — Dissolve  28  ounces  of  carbonate  of  soda  in  1  gallon 
of  water,  boil  in  a  clean  iron  vessel,  gradually  mix  with  it  12  oimcea 
of  slacked  lime,  and  continue  the  ebullition  for  ten  minutes  with 
constant  stirring.  Then  remove  the  vessel  from  the  fire;  and  when, 
by  the  subsidence  of  the  insoluble  matter,  the  supernatant  liquor 
has  become  perfectly  clear,  transfer  it  by  means  of  a  siphon  to  a 
green-glass  bottle  furnished  with  an  air-tight  stopper,  and  add  dis- 
tilled water  if  necessary  to  make  it  of  the  required  density  and 
neutralising  power. 

The  reaction  is  identical  with  that  which  occurs  in  the  prepara- 
tion of  Liquor  potassoe :  Na2C03  -f  Ca2HO  =  CaCOg  -I-  2NaHO . 

Tests. — Sp.  gr.  1  -047.  458  grains  (  =  1  fluid  ounce)  require  for  neu- 
tralisation 470  gr.  measures  of  the  volumetric  solution  of  oxalic  acid, 
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corresponding  to  4*1  per  cent,  by  weight  of  hydrate  of  soda,  NaO,HO 
or  NaHO.  It  does  not  effervesce  when  added  to  an  excess  of  dilute 
hydrochloric  acid  (absence  of  carbonate).  Mixed  with  an  equal  volume 
of  water,  it  gives  no  precipitate  with  solution  of  lime  or  oxalate  of 
ammonia  (absence  of  carbonate  and  of  lime).  When  mixed  with  an 
excess  of  dilute  nitric  acid,  and  evaporated  to  dryness,  the  residue 
forms  with  water  a  clear  solution  (if  silica  and  alumina  be  present 
they  form  an  insoluble  residue),  which  is  only  slightly  precipitated 
by  chloride  of  barium  or  by  nitrate  of  silver  (traces  of  sulphate  and 
chloride),  and  not  at  all  by  ammonia  (absence  of  alumina).  1  fluid 
ounce  contains  18 '8  grains  of  hydrate  of  soda. 

In  the  process  for  the  manufacture  of  carbonate  soda  from  common 
salt,  a  solution  of  impure  caustic  soda  generally  remains  after  the 
separation  of  the  carbonate.  It  contains  iron,  and  is  called  red 
liquor.  Caustic  soda  is  prepared  from  it  by  manufacturers  on  the 
large  scale. 

The  following  table  by  Balton  shows  the  proportion  of  anhydrous 
soda  in  solutions  of  the  hydrate  of  different  densities : — 


Sp.  gr. 

NaOg  in  100 
paits. 

Sp.  gr. 

Na20  in  100 
parts. 

1-56 

41-2 

1-32 

23-0 

1'50 

36-8 

1-29 

19-0 

1-47 

34'0 

1-23 

16-0 

1-44 

31-0 

1-18 

13-0 

1-40 

29-0 

1-12 

9-0 

1-36 

26-0 

1-06 

4-7 

This  solution  differs  from  Liquor  potassse  in  giving  a  precipitate 
with  antimoniate  of  potash,  and  none  with  tartaric  aoid,  fluosilicic 
acid,  or  perchloride  of  platinum.  Its  chemical  and  therapeutical 
applications  are  similar  to  those  of  potash,  than  which  it  is  a  weaker 
base,  and  a  less  active  remedy. 

Uses. — Chiefly  Pharmaceutical.  The  Pharmacopoeia  employs  it  in 
the  preparation  of  caustic  soda,  sulphurated  antimony,  and  valerianate 
of  soda.  It  is  also  employed  to  ascertain  the  strength  of  the  several 
acids  in  the  form  of  the  following  solution. 

2.  Volumetric  Solution  of  Soda.— 1000  gr.  measures=40  grains 

NaOHO  or  NaHO. 
Preparation. — Fill  a  burette  with  the  Liquor  sodce,  and  cautiously 
drop  this  into  63  grains  of  purified  oxalic  acid  dissolved  in  about  2 
ounces  of  water  until  the  acid  is  exactly  neutralised,  as  indicated  by 
litmus.  Note  the  number  of  gr.  measures  (n)  used,  and  then,  hav- 
ing introduced  9000  gr.  measures  of  the  solution  of  soda  into  a 
graduated  jar,  augment  this  by  the  addition  of  water  until  it  be- 

9000X1000  ^.  „  ,  __  .,     ^^_^. 

comes  , gr.  measures.     If,  for  example,  7i  =  930,  the  9000 
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-u     1^  -u                  .  ^  .                     9000X1000       ^^^^ 
gr.  measures  snoiild  be  augmented  to — =  9677 

gr.  measures.  1000  gr.  measures  of  this  solution  contain  1  equiv. 
in  grains  of  hydrate  soda  =  40  grains,  and  will  therefore  neutralise 
1  equiv.  in  grains  of  any  monobasic  acid. 

Grammes  and  cubic  centimetres  may  be  used  instead  of  grains  and 
grain  measures,  but  for  convenience  i^th  of  the  numbers  should  be 
be  taken.  100  cubic  centimetres  contain  yVth  of  an  equivalent  in 
grammes  (4  grammes)  of  hydrate  of  soda,  and  will  neutralise  i^th  of 
an  equivalent  in  grammes  of  an  acid. 

This  solution  is  used  for  testing  the  following  acids : — 

Grains.  Gr.  meas.     Grammes.  Cub.  centim. 

Acetum,.  .     ..    .       445. 4  require  402  or  44 '54  require   40*2 

Acid,  aceticum,  .       182-0      „     1000  „    18*20         „       100*0 

31*3 

99-0 
100*0 
100*0 
100*0 
100-0 
100-0 

92*0 
100*0 

83*0 
100-0 
100-0 


„  „       dilutum,     440*0  „  313  „  44*00 

„  „        glac.    .         60*0  „  990  „  6*00 

„  citricum,           .         70*0  „  1000  „  7*00 

„  hydrochloric,    .       114*8  „  1000  „  11*48 

„  hydrochloric  dil.     345*0  „  1000  „  34*50 

„  nitricum,          .         90-0  „  1000  „  9*00 

„  nitricum  dilut.        361*3  „  1000,,  36*13 

„  nitro-hydroch.  dil.  352*4  „  920  „  35*24 

„  sulphuricum,    .         50*6  „  1000  „  5*06 

„  sulphuric  arom.      304*2  „  830  „  30*42 

„  sulphuric  dilutum, 359''0  „  1000  „  35*90 

„  tartaricum,       .         75*0  „  1000  „  7*50 

The  point  of  saturation  is  indicated  by  litmus  paper. 

SOD^  CARBONAS. 

NaO,CO2+10HO  =  53+90  or  Na2CO3lOH2O  =  106  +  180. 

Carbonate  of  Soda.     Disodic  Carbonate.     Natron  prceparatum. 
F.  Carbonate  de  Sonde.    G.  Kohlensaures  Natron. 

Contains  in  100  parts  NagO  21*68,  COg  15*39,  and  Hp  62*93. 

Carbonate  of  soda  is  the  neter  of  the  Hebrews.  It  was  known  to 
the  early  Hindoos,  and  is  by  them  called  Sajji  noon  {i.e.,  Sajji,  or 
Soda  salt) ;  it  is  the  Sagimen  vitri  of  Geber.  The  natron  lakes  of 
Egypt  were  known  to  the  ancients,  and  it  w^as  early  employed  in 
glass-making,  &c.  In  the  impure  form  it  is  known  in  this  country 
as  washing  soda. 

The  following  are  the  sources  of  carbonate  of  soda : — 

1.  Native  Carbonate  of  Soda  (Natron,  Trona)  is  obtained  as  an 
efflorescence  from  the  borders  of  large  lakes  near  Tripoli,  to  the  west 
of  the  Nile  delta,  and  of  the  Lonar  lake  in  the  Deccan.  It  is  a 
sesquicarbonate  of  soda. 


150 


CARBONATE  OF  SODA. 


2.  Barilla  is  the  ash  obtained  by  burning  plants,  on  the  shores  of 
the  Mediterranean,  of  the  Ked  Sea,  and  Indian  Ocean.  These  plants 
belong  mostly  to  the  natural  family  Chenopodiacese,  and  chiefly 
to  the  genera  Salsola,  Salicornia,  Sueda,  and  Chenopodium.  The 
quantity  of  carbonate  of  soda  in  the  ash  varies  from  25  to  40  per 
cent.  It  is  produced  by  the  combustion  of  soda  salts  of  the  vege- 
table acids. 

3.  Kelp  (see  p.  75)  contains  from  3  to  8*5  per  cent,  of  carbonate 
of  soda. 

4.  Carbonate  of  soda  is,  however,  now  obtained  very  cheaply  from 
chloride  of  sodium  or  sea-salt.  This  is  first  converted  into  sulphate 
of  soda  by  the  action  of  sulphuric  acid  (see  p.  91),  then  mixed  with 
pounded  small  coal  and  chalk,  and  heated  in  a  reverberatory  furnace 
and  stirred.  The  carbonaceous  matter  abstracts  oxygen  both  from 
the  sulphuric  acid  and  the  soda ;  sulphide  of  sodium  is  formed  and 
carbonic  oxyde  liberated:  Na2S04-|-2C2  =  Na2S  +  4CO.  The  sul- 
phide of  sodium  and  carbonate  of  lime  now  react  upon  each  other, 
and  produce  carbonate  of  soda  and  sulphide  of  calcium,  Na2S+ 
CaC03=Na2C03-f  CaS.  An  excess  of  chalk  is,  however,  employed 
in  order  to  prevent,  in  the  subsequent  process  of  lixiviation,  the 
decomposition  of  the  carbonate  of  soda  l)y  sulphide  of  calcium, 
and  to  form,  instead  of  the  latter,  an  insoluble  oxysulphide  of  calcium, 
from  which  the  carbonate  of  soda  may  be  washed.  The  crude  mass 
is  lixiviated  with  warm  water,  the  solution  evaporated,  and  the 
carbonate  of  soda  crystallised  out. 

Characters  and  Tests. — Carbonate  of  soda,  prepared  as  above,  and 
purified  by  recrystalhsation,  is  usually  very  pure,  but  the  salt  is  apt 
to  contain  some  sulphate  of  soda,  and  also  the  chlorides  of  sodium 
and  of  potassium.  It  is  in  large,  transparent,  colourless  laminar  (?) 
crystals  of  a  rhombic  shape  (oblique  rhombic  prisms, 
or  rhomboidal  octohedrons)  entire  or  broken.  Efflo- 
rescent, but  with  a  harsh  alkaline  taste  and  strong 
alkaline  reaction.  It  is  soluble  in  2  parts  of  water 
at  60°,  and  in  its  own  weight  at  212°,  insoluble  in 
alcohol.  It  imparts  a  yellow  colour  to  flame,  and 
dissolves  with  effervescence  (carbonate)  in  dilute 
hydrochloric  acid,  forming  a  solution  which  does  not; 
precipitate  with  perchloride  of  platinum  (absence  of 
potash).  By  heat  it  undergoes  aqueous  fusion  {i.e., 
fuses  in  its  abundant  water  of  crystallisation),  and 
then  dries  up  (see  Sodse  carb.  exsiccata),  losmg  63 
per  cent,  of  its  weight.  Supersaturated  with  nitric 
acid  it  precipitates  only  slightly  with  chloride  of 
barium  or  nitrate  of  silver  (a  trace  of  sulphate  or 
chloride).  143  grains  require  for  neutralisation  at 
least  960  gr.  measures  of  the  volumetric  solution  of 
20  grains  neutralise  9*7  of  citric  acid  and  10^  of  tartaric 
acid.  It  is  distinguished  from  the  bicarbonate  by  giving  a  yelloio 
(HgO)  and  not  a  brick-red  precipitate  with  corrosive  sublimate. 


Fig  31. 

oxalic  acid 
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Eor  other  properties  of  the  carhonates  see  p.  98. 

Incompatibilities. — Acids,  acidulous  salts,  chloride  of  ammonium 
(see  p.  113),  lime  water,  earthy  (e.^.,  sulphate  of  magnesia)  and 
metallic  salts. 

Action. — It  agrees  with  carbonate  of  potash  in  its  action  and  medi- 
cinal properties,  but  it  is  not  so  strong.  Excepting  as  an  antidote 
in  poisoning  by  acids,  and  as  a  constituent  of  effervescing  draughts 
where  much  carbonic  acid  is  objectionable,  it  is  not  used  internally, 
the  bicarbonate  being  in  every  other  respect  much  more  suitable. 

Dose. — 10  to  60  grains.  For  effervescing  draughts,  20  grs.  =  10  gi*s. 
of  citric  or  tartaric  acids  and  2|  fluid  drachms  of  lemon  juice. 

Antidotes. — Fixed  Oil,  Vinegar,  Lemon  juice,  Cream  of  Tartar. 

Pharmaceutical  Uses. — In  the  preparation  of  Sodse  carbonas  exsic- 
cata.  Liquor  sodse.  Liquor  sodae  chloratse,  Soda  tartarata,  Sodae 
{\rsenias,  Sodaa  bicarbonas,  Sodse  phosphas. 

1.  Sodee  Carbonas  exsiccata,  P. 5.     Dried  Carbonate  of  Soda. 

NaO,C02=63  or  Na2C03  =  106. 

Contains  in  100  parts  Na.p  58*49  and  COg  41-51. 

Preparation. — Expose  8  ounces  of  crystalline  carbonate,  contained 
ia  a  porcelain  capsule,  to  a  strong  heat  by  means  of  a  sand-bath, 
until  the  liquid  which  fii'st  forms  is  <ionverted  into  a  dry  cake. 
Having  rubbed  this  to  powder,  preserve  it  in  a  stoppered  bottle. 
The  crystalline  carbonate  loses  63  per  cent,  of  water,  and  is  reduced 
to  the  anhydrous  condition.  It  is  necessary  to  heat  the  salt  to  red- 
ness, in  order  that  the  water  may  be  uniformly  expelled.  A  purer 
preparation,  and  one  that  is  more  easily  powdered,  is  obtained  by 
heating  the  bicarbonate  to  redness. 

Uses. — This  is  a  convenient  preparation  when  we  wish  to  com- 
bine a  little  .alkali  with  vegetable  powders,  such  as  calumba  and 
rhubarb. 

Dose. — 5  to  10  grains,  in  powder  or  in  pills. 

SOD^  BICARBONAS,  P.B.     Bicarbonate  of  Soda, 
NaO,HO,2C02=84  or  NaHC03  =  84. 

Hydrosodic  Carbonate.     F.  Bicarbonate  de  Sonde.     G.  Zweifach 
Kohlen  saures  Natron. 

Eicarbonate  of  soda  exists  in  some  mineral  springs  highly  acidu- 
lated with  carbonic  acid,  as  in  those  of  Vichy  (see  p.  40). 

This  is  obtained  on  a  large  scale  by  moistening  the  crushed  crystals 
of  carbonate  of  soda,  and  exposing  them  on  cloths  to  the  depth  of  2 
or  3  inches,  in  boxes,  to  a  current  of  carbonic  acid.  The  gas  is 
absorbed  with  the  extrication  of  heat  and  the  water  of  crystallisa- 
tion.    The  Pharmacopoeia  directs  it  to  be  prepared  as  follows : — 

Preparation. — Carbonic  acid  is  slowly  disengaged  by  means  of  the 
apparatus  employed  in  the  preparation  of  Potassa  bicarbonas  (see 
p.  129),  and  passed  similarly  under  pressure  into  a  mixture  of  2 
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pounds  of  carbonate  of  soda  and  3  pounds  of  dried  carbonate  soda^ 
When  the  damp  powder  has  ceased  to  absorb  carbonic  acid  it  is 
shaken  for  half  an  hour  with  half  its  weight  of  water,  the  undis- 
solved portion  is  then  drained,  and  dried  by  exposure  to  the  air  on 
filtering  paper  placed  on  porous  bricks.  An  equivalent  of  carbonate 
combines  with  an  equiv.  each  of  water  and  carbonic  acid  to  form  2 
equivs.  of  bicarbonate :  Na2C03  +  HgO  +  CO2  =  2NaHC03 .  When 
the  crystallised  carbonate  is  used  alone  the  COg  disengages  enough 
water  from  it  to  dissolve  the  bicarbonate  and  lead  to  its  crystallisa- 
tion on  the  apparatus,  a  due  proportion  of  dried  carbonate  is  there- 
fore mixed  witK  it  to  prevent  this.  The  powder  is  finally  washed 
with  a  little  water^  in  o-rder  to  remove  any  undecomposed  carbonate. 
The  bicarbonate  of  soda  of  commerce  is  usually  a  pure  salt,  but  i^ 
occasionally  mixed  with  a  little  carbonate. 

Characters  and  Tests. — In  powder  or  small  opaque  irregular  scales, 
white,  of  a  saline,  not  unpleasant  taste.  Imparts  a  yellow  colour  to 
flame  (soda).  Dissolves  with  much  effervesence  (COg)  in  dilute  hydro- 
chloric acid,  forming  a  solution  in  which  perchloride  of  platinium 
causes  no  precipitate  (absence  of  potash  and  ammonia).  A  solution 
of  the  salt  in  cold  water  gives  a  white  precipitate  (HgCO^)  and  not 
a  coloured  (HgO),  with  a  solution  of  perchloride  of  mercurj 
(proving  the  absence  of  carbonate) ;  with  heat,  or  if  the  mercurial 
solution  be  added  to  the  sodic  one,  a  brick-red  precipitate  of  oxy- 
chloride  (2HgOjHgCl2) .  When  supersaturated  with  nitric  acid, 
its  solution  scarcely  precipitates  with  chloride  of  barium  or  nitrate 
of  silver  (a  trace  of  sulphates  and  chlorides).  Exposed  to  a  red 
heat,  a  molecule,  or  84  grainSj  loses  a  molecule  each  of  COg  and 
HgO,  and  a  molecule  of  anhydrous  carbonate  =  53  grains,  remains, 
which  requires  for  neutralisation  1000  gr.  measures  of  the  volume- 
tric solution  of  oxalic  acid.  20  grains  of  bicarbonate  of  sodn 
neutralise  16*7  grains  of  citric  acid,  or  17*8  grains  of  tartaric  acid. 
Bicarbonate  of  soda  is  wholly  soluble  in  10  parts  of  water,  and  the 
solution  yields,  on  spontaneous  evaporation,  rectangular  prisms, 
which  effloresce  slightly  in  the  air.  If  the  aqueous  solution  be 
heated,  4  molecules  of  the  salt  lose  1  of  COg,  and  are  converted 
into  sesquicarbonate — 4NaHC03  =  2Na2C03,H2C03+H20+C02  ;  and 
by  continued  boiling  it  is  further  reduced  to  monocarbonate — 
2NaHC03  =  Na2C03+H20-|-C02;  the  same  result  as  when  the  dry 
salt  is  heated,  only  more  slowly  effected. 

Incompatibilities. — The  same  as  those  of  the  carbonate.  Sulphate 
of  magnesia,  however,  causes  no  precipitate,  and  may  therefore  be 
prescribed  with  it. 

Action  and  Uses. — Free  carbonate  of  soda  is  a  constituent  of  both 
the  blood  and  the  bile,  and  the  normal  reactions  of  the  secretions  of 
the  serous  membranes  and  other  fluids  of  the  body  is  alkaline,  from 
the  presence  of  alkaline  salts  of  soda.  The  bicarbonate  may  there- 
fore be  regarded  as  restorative  when  the  soda  salts  are  deficient  in 
the  body.  As  the  carbonate  is  readily  absorbed  into  and  eliminated 
from  the  blood,  it  possesses,  in  the  first  place,  powerful  antacid  pro- 
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perties,  and  by  forming  soluble  compounds  with  the  organic  acids, 
such  as  uric  and  lactic,  and  thus  facilitating  their  separation  from  the 
body,  it  has,  in  the  second  place,  an  eliminative  action.  The 
presence  of  a  minute  quantity  of  carbonate  of  soda  in  the  blood  or 
fluid  of  the  cells  induces  free  endosmosis;  while  the  presence  of 
acids  reverses  this  action ;  from  which  it  may  be  inferred  that  the 
presence  or  absence  of  carbonate  of  soda  in  the  blood  aTid  animal 
fluids  exercises  an  important  influence  on  the  physical  as  well  as 
the  chemical  actions  of  the  body.  Generally  the  action  of  bicar- 
bonate of  soda  corresponds  with  that  of  potash  (see  p.  130);  but 
while  it  is  less'irritant  and  less  penetrating,  it  has  a  greater  neutral- 
ising power,  due  to  the  larger  percentage  of  alkali. 

It  is  very  usefully  employed  in  lithiasis  (uric  acid),  acid  dyspepsia, 
gout,  rheumatism,  and  as  an  antacid  and  diuretic. 

Dose. — 10  to  60  grains.  20  grs.  neutralise  16  "7  and  17*8  gra  of 
citric  and  tartaric  acids  respectively. 

Pharmaceutical  Uses. — In  the  preparation  of  the  four  article^H 
following,  three  of  which  are  officinal : — 

1.  Liquor  Sodse  Effervescens,  P.B.     Effervescing  Solution  of  Soda. 

Alkaline  Soda  Water. 

10  fluid  ounces  contain  15  grains  of  bicarbonate  of  soda.  Substi- 
tuting bicarbonate  of  soda  for  that  of  potash,  this  solution  corre- 
sponds exactly  in  strength,  mode  of  preparation,  and  physical 
characters,  with  the  Liquor  potassse  eifervescens  (see  p.  130). 

Test. — 10  fluid  ounces,  after  being  boiled  for  five  minutes,  require 
for  neutralisation  178  gr.  measures  of  the  volumetric  solution  of 
oxaKc  acid.  The  "  Soda  water ^'  of  commerce,  it  must  be  remem- 
bered, is  merely  carbonic  acid  water,  and  the  preparation  of  the 
Pharmacopoeia  may  be  extemporised  by  dissolving  15  grains  of 
bicarbonate  of  soda  in  \  an  ounce  of  water,  and  then  adding  a  half 
pint  bottle  of  common  soda  water. 

2.  Trochisci  Sodse  Bicarbonatis,  P.B.    Soda'  Lozenges.. 

Each  contains  5  grains  of  the  salt. 

Preparation. — Mix  together  3600  grs.  of  bicarbonate  of  soda,  25 
ounces  of  refined  sugar,  1  ounce  of  gum  acacia  in  powder,  and  add 
2  fluid  ounces  of  mucilage  of  gum  acacia,  and  1  fluid  ounce  of  water, 
to  form  a  proper  mass ;  divide  into  720  lozenges,  and  dry  these  in  a 
hot-air  chamber  with  a  moderate  heat. 

Dose. — 1  to  6  lozenges. 


^&^ 


3.  Sodse  Citro-tartras  Effervescens,  P.B.     Effervescent  Citro-tartrate 

of  Soda. 
Preparation. — Mix  thoroughly  17  ounces  of  bicarbonate  of  soda,  8 
ounces  of  powdered  tartaric  acid,  and  6  ounces  of  powdered  citric 
acid ;  then  place  the  powder  in  a  dish  or  shallow  pan,  and  heat  it  to 
between  200°  and  220°,  and  when  the  particles  of  the  powder  begin 
to  aggregate,  stir  them  assiduously  until  they  assume  a  granular 
form;  then,  by  means  of  suitable  sieves,  separate  the  granules  of 
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uniform  and  most  convenient  size,  and  preserve  the  preparation  in 
well-closed  bottles. 

In  the  above^process  the  particles  of  the  powder  are  agglutinated 
by  the  water  of  crystallisation  without  mutual  decomposition,  which 
is  only  effected  by  solution  in  water,  when  an  agreeable  eifervescing 
draught  is  formed.  The  compound  sold  as  "  Granular  Effervescent 
Citrate  of  Magnesia^'  is  the  foregoing,  combined  with  a  little  sul- 
phate of  magnesia. 

Dose, — 1  to  2  drachms  in  a  large  draught  of  water. 

4.  Pulveres  EfiFervescentes.     Soda  Powders. 

For  these  we  may  take  20  grains  of  bicarbonate  of  soda,  dis- 
solved in  1^  to  3  ounces  of  water  in  a  tumbler,  adding  -J  oz.  of 
lemon  juice,  or  18  grs.  of  tartaric  or  citric  acid,  dissolved  in  a  little 
water,  and  drink  while  in  a  state  of  effervescence :  a  citrate  or 
tartrate  of  soda  will  be  formed.  By  adding  1  or  2  drachms  of  Rochelle 
salt,  or  sulphate  of  magnesia,  an  aperient  salt  may  be  presented  in 
the  agreeable  form  of  an  effervescing  draught.  It  must  be  remem- 
bered that  citrates  and  tartrates  become  converted  into  carbonates, 
and  will,  if  long  taken,  produce  an  alkaline  condition  of  the 
secretions. 

SODH  CHLORIDUM,  P.B,     Chloride  of  Sodium, 

N^Cl=58-5  or  NaCl=56-5. 

Sodic  Chloride.     Common  Salt,     Muriate  of  Soda.     Sal  Fossile.    Sal 
Marinum.   Sal  Gemmce.    F.  Chlorure  de  Sodium.    G.  Chlor.  Natrium. 

Contains  in  100  parts  Na  39-32;  CI  60*68. 

Common  salt  is  abundantly  diffused  in  nature,  and,  being  an 
essential  article  of  diet,  must  have  been  known  from  the  earliest 
ages.  It  is  found  in  all  animal  solids  and  fluids,  and  in  the 
juices  of  most  if  not  all  vegetables.  It  exists  in  large  quantities 
in  the  solid  form  as  rock  salt,  in  solution  in  some  springs,  and 
everywhere  in  sea  water.  From  these  waters  it  is  obtained  by 
evaporation,  when  it  crystallises  with  slight  variations  of  appear- 
ance according  to  differences  in  the  process.  These  varieties 
are  known  by  different  names  in  commerce, — as  buttery  stone,  and 
basket  salt,  also  sea  salt,  and,  in  large  crystals,  as  Maiden,  fishery,  and 
bay  salt.  Most  of  the  kinds  of  salt  require  purification,  by  resolu- 
tion and  recrystallisation ;  for  they  are  apt  to  contain  alkaline  and 
earthy  sulphates  and  chlorides,  especially  of  magnesium  and 
calcium. 

Characters  and  Tests. — Common  salt  crystallises  in  anhydrous 
and  transparent  cubes;  these  are  sometimes  aggregated  together, 
forming  hollow  four-sided  pyramids,  with  their  sides  in  steps.  It 
usually  occurs  in  small  white  crystalline  grains.  Sp.  gr.  2*24; 
colourless  when  pure.  Taste  saline,  "  salt  f  odourless ;  it  does 
not  affect  either  litmus  or  turmeric.     Soluble  in  2^  parts  of  water, 
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and  its  solubility  is  not  mucli  increased  by  a  boiling  temperature. 
A  saturated  solution  (sp.  gr.  1*205)  at  229° -5,  tbe  boiling  point  of 
the  solution,  contains  41  '2  per  cent,  of  the  salt.  It  is  insoluble  in 
pure  alcohol,  but  slightly  soluble  in  rectified  spirit,  to  the  flame  of 
which  it  gives  a  yellow  tinge.  Salt  readily  transmits  radiant  heat. 
When  heated,  it  decrepitates;  at  a  red  heat,  fuses  and  sublimes. 
Inalterable  in  the  air  when  pure ;  but  when  impure,  it  deliquesces. 
Sulphuric  and  nitric  acids  decompose  salt,  and  so  do  boracic  and 
phosphoric,  with  the  assistance  of  heat.  It  gives  with  nitrate  of  silver 
a  precipitate  of  chloride  of  silver,  soluble  in  H3N,  insoluble  in  HNO3. 
It  is  distinguished  from  a  potash  salt  by  giving  no  precipitate  with 
chloride  of  platinum.  For  other  characters,  see  "  Chlorides,'^  p.  88. 
Scarcely  any  precipitate  should  be  occasioned  by  carbonate  of  soda 
or  nitrate  of  baryta  (the  first  indicating  the  absence  of  earthy  salts, 
and  the  latter  of  carbonates  and  sulphates).  It  often  contains  a 
little  sulphate  of  magnesia,  sometimes  also  chloride  of  magnesium, 
by  which  it  is  rendered  deliquescent.  A  solution  is  not  precipitated 
by  one  of  carbonate  of  ammonia  followed  by  solution  of  phos- 
phate of  soda.  The  former  would  detect  lime,  and  the  latter,  in 
addition,  would  indicate  magnesia. 

Action. — Forming  an  essential  constituent  of  animal  fluids,  and 
furnishing  the  hydrochloric  acid  of  the  digestive  juice,  chloride  of 
sodium  is  necessary  to  life.  It  is  also  essential  to  growth ;  for  it  is 
always  accumulated  where  the  nutritive  changes  and  formative 
processes  are  taking  place.  It  doubtless  happens  very  rarely  that 
the  body  is  deficient  in  chlorides  of  sodium ;  but  since  considerable 
quantities  are  constantly  eliminated  by  the  kidneys  and  secretions 
of  the  mucous  membranes,  such  a  condition  may  exist  in  states  of 
inanition,  or  of  chronic  irritability  of  the  stomach,  which  prevents 
the  ingestion  of  sufficient  food.  In  such  cases,  chloride  of  sodium 
would  act  as  a  restorative.  Small  doses  (from  ^  to  1  drachm  daily), 
in  various  articles  of  diet,  constitute  a  necessary  portion  of  the  diet. 
It  has  a  stimulant  action  on  the  mucous  membrane,  and  may  be 
regarded  as  the  natural  stimulant  of  the  gastric  .membrane,  pro- 
moting appetite,  as  well  as  serving  the  purposes  of  digestion.  Ex- 
cessive use  induces  thirst.  In  large  quantities  (J  to  2  ounces),  salt 
acts  as  an  irritant,  causing  vomiting  and  purging.  A  solution  of 
1  ounce  in  a  pint  of  water  has  been  used  as  an  intravenous  injection 
in  the  collapse  attending  the  last  stage  of  cholera,  as  a  powerful 
stimulant,  and  as  a  means  of  preserving  ,the  fluidity  of  the  blood. 

Medicinal  Uses  and  Doses. — As  an  emetic,  one  or  two  tablespoonfuls 
should  be  given  in  a  tumblerful  of  warm  water,  and  after  a  short 
interval  the  emesis  should  be  encouraged  by  dnnking  warm  water 
freely.  As  an  enema  (I  ounce  in  a  pint  of  water  or  gruel),  it  is 
an  useful  stimulant  to  the  lower  bowel,  promoting  the  evacuation 
of  its  contents.  As  an  anthelmintic,  it  is  serviceable  as  an  enema  (-| 
an  ounce  in  2  ounces  of  water),  when  the  worms  occupy  the  descend- 
ing colon  or  rectum;  the  same  may  be  used  by  the  mouth  or  the 
bowel,  if  a  leech  should  have  accidentally  passed-in  either  way.    As 
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a  Stimulant  to  tlie  cutaneous  circulation,  it  is  useful  in  the  form  of 
a  bath  (a  pound  of  salt  to  every  3  gallons  of  water  will  make  a  batli 
of  the  strength  of  sea  water).  A  bag  of  hot  salt  is  a  convenient 
means  of  applying  dry  heat  to  any  part  of  the  body.  Chloride  of 
sodium  is  the  appropriate  antidote  in  poisoning  by  nitrate  of  silver ; 
and  in  applying  this  caustic  to  a  surface  in  contact  with  another, — 
for  example,  the  eyelid  and  the  cornea, — the  latter  should  be  pro- 
tected from  the  action  of  the  caustic  by  brushing  a  solution  of  salt 
(5  grains  to  1  fluid  drachm)  over  the  surface  to  which  the  caustic 
has  been  applied,  before  the  part  is  released  by  the  Angers. 

LIQUOR  SOD^'  CHLOBATiE,  B.P.     Solution  of  Chlorinated  Soda. 

Hypochlorite  of  Soda.     Chloride  of  Soda.     F.  CJilorure  de  Sonde. 

G.  Chlornafron. 

Thi-s  is  a  mixed  solution  of  hypochlorite  of  soda,  chloride  of 
sodium,  and  bicarbonate  of  soda.  It  was  introduced  in  1822  by  M. 
Labarraque  as  a  disinfecting  fluid. 

Preparation. — It  is  prepared  by  passing  a  stream  of  chlorine 
(generated  slowly  from  a  mixture  of  4  ounces  of  black  oxyde  of  man- 
ganese in  powder,  and  ISflxuid  ounces  of  hydrochloric  acid),  washed  in 
4  ounces  of  water,  throug-h  a  solution  of  12  ounces  of  carbonate  of 
soda  in  36  fluid  ounces  of  water.  Hypochlorite  of  soda,  chloride  of 
sodium,  and  bicarbonate  of  soda  are  formed  and  remain  in  solution, 
thus :— 2Na2C03+Cl2+H20  =  NaC10-fNaCI4-2NaHC03 . 

The  liquid  must  be  preserved  in  a  cool  and  dark  place.  Its  essen- 
tial properties  depend  on.  the  hy]3ochlorite  of  soda.. 

Characters  and  Tests. — A  colourless  alkaline  liquid;  sp.  gr.  1*103, 
with  astringent  taste  and  feeble  odour  of  chlorine.  It  decolorises 
sulphate  of  indigo.  It  effervesces  with  hydrochloric  acid,  evolving 
chlorine  and  carbonic  acid,  and  forming  a  solution  which  does  not 
precipitate  with  perchloride  of  platinum  (absence  of  potash  and 
ammonia).  It  is  not  precipitated  by  oxalate  of  ammonia  (absence 
of  lime).  70  grains  added  to  a  solution  of  20  grains  of  iodide  of 
potassium,  in  4  fluid  ounces  of  water  acidulated  with  2  fluid 
drachms  of  hydrochloric  acid,  require  for  the  discharge  of  the  brown 
colour  (free  iodine)  which  the  mixture  assumes,  500  gr.  measures  of 
the  volumetric  solution  of  hyposulphite  of  soda. 

Hydrochloric  acid  forms  hydriodic  acid  by  its  action  on  the 
iodide  of  potassium,  HI-hHCl  =  KCl-f-HI.  Hypochlorous  acid 
is  liberated  by  another  portion  of  the  hydrochloric  acid,  and  the 
reaction  lies  between  the  hydriodic  and  the  hypochlorous  acid,  the 
latter  oxydising  the  hydrogen  of  the  former,  and  setting  free  its 
iodine,  thus  :  HCIO  +  2HI = HCl  -f-  Up  +  Ig.  The  decolori  sing  effect 
of  the  hyposulphite  of  soda  (see  pp.  160, 161)  measures  the  quantity 
of  iodine  set  free ;  and  this  is  determined  by  the  quantity  of  hypo- 
chlorite present  in  the  solution,  the  hydriodic  acid  itself  being  in 
excess. 

If  instead  of  carbonate  of  soda  we  employ  carbonate  of  potash,  we 
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s!iall  have  the  Eau  de  Javelle  or  chlorinated  'potash^  first  employed 
ill  bleaching  in  1789,  but  little  used  in  medicine. 

Action, — The  hypochlorites  are  decomposed  by  the  feeblest  acids, 
even  carbonic,  hypochlorous  acid  being  set  free.  This  again  is  a 
most  unstable  product,  very  readily  imparting  its  oxygen  both  to 
mineral  and  organic  -substances  (see  above).  Hypochlorite  of  soda 
itself,  when  brought  in  contact  with  secondary  organic  compounds 
of  the  body,  urea,  uric  acid,  hippiiric  acid,  kreatinine,  &c.,  even  at  a 
temperature  of  60°,  causes  their  complete  decomposition.  Urea  im- 
mediately splits  up  into  nitrogen,  carbonic  acid,  and  water,  thus: 
CO(NH2)2+3HCIO=N2+CGo+2H20+3HCl.  If,  therefore,  the 
hypochlorite  of  soda  meet  with  no  acid  in  the  stomach  it  will 
doubtless  be  absorbed  as  such  into  the  blood,  and  decompose  such 
organic  compounds  as  may  be  present  in  it.  If  it  meet  with  much 
acid  in  the  stomach,  hypochlorous  acid  Aviil  be  at  once  set  free,  and 
this  may  undergo  decomposition  in  the  stomach,  or  be  absorbed 
into  the  blood,  whence  its  action  would  be  probably  identical  with 
that  of  the  hypochlorite.  Such,  in  the  absence  of  positive  facts,  may 
be  accepted  as  the  theory  of  its  action.  In  fever  there  is  an  accu- 
mulation of  imperfectly  oxydised  matters  in  the  blood,  and  in  some 
diseases  an  accumulation  of  the  essential  constituents  of  the  urine 
and  bile,  and  the  beneficial  influence  of  hypochlorite  of  soda  in 
putrid  fevers  may  be  due  to  its  conversion  of  these  into  properly 
oxydised  products  which  are  capable  of  being  excreted — a  conversion, 
it  may  be  of  a  colloid,  which  is  incapable  of  permeating  the  wall  of 
a  capillary  into  a  crystalloid,  which  readily  passes  through  the  wall 
of  the  blood-vessel.  The  bleaching  action  of  hypochlorous  acid  is 
twice  as  powerful  as  that  of  chlorine. 

Medicinal  Uses  and  Doses. — Disinfectant,  antiseptic,  stimulant, 
antacid.  In  diphtheria,  malignant  scarlet  fever,  &c.,  it  may  be  given 
in  doses  of  10  to  30  minims  in  a  little  aromatic  water.  In  poison- 
ing by  sulphide  of  hydrogen  and  hydrocyanic  acid  it  is  an  appro- 
priat/e  antidote.  In  putrid  ulcerations  of  the  mouth  or  throat,  as  a 
wash  or  gargle  diluted  with  15  parts  of  water.  As  an  injection  or 
lotion  in  offensive  vaginal  discharges,  cancerous,  and  phagedenic 
ulcerations. 

Cataplasma  Sodas  ChloratsD,  P.B.     CJilorine  Poultice, 

Mix  4  ounces  of  linseed  meal  with  8  ounces  of  boiling  water,  and 

add  2  ounces  of  solution  of  chlorinated  soda,  stirring  constantly. 
Use. — An  excellent  application  to  foul  sores  and  sloughing  ulcers. 


30RAX,  P.B. 
NaO,2BO3-M0HO  =  101  -^  90  or  Na2B4O7,lOH/>  =  202-t- 180, 

Bihorate  of  Soda.    Sodce  Bihoras.    F.  Borax.    G.  Boraxsaures  Natron. 

Contains  in  100  parts  Na20,  16-23;  B2O3,  36'65  ;  up,  47*12;  is 
supposed  to  have  been  known  to  the  ancients,  and  to  have  been  the 
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Chrysocolla  of  Pliny.  The  Hindoos  have  long  been  acquainted  with 
it;  it  is  their  8olia§cty  Sanscrit  Tincana,  and  one  of  the  kinds  of 
X -^  Booruk  of  the  Arabs.  Its  nature  was  first  ascer- 
tained by  GeofFroy  in  1732.  It  is  produced  by 
spontaneous  evaporation  on  the  shores  of  some 
lakes  in  Thibet,  brought  across  the  Himalayan 
Passes  into  India,  and  imported  into  this  country 
by  the  names  of  Tincal  and  Crude  Borax.  It  is 
also  obtained  by  saturating  the  boracic  acid  of 
Tuscany  (p.  6T)  with  carbonate  of  soda. 

Crude  borax  is  in  pale  greenish  pieces,  covered 
with  an  earthy  coating,  and  feels  greasy  to  the 
touch.     The  natives  of  Thibet  are  said  to  cover 


— J^     /     it  with  some  fatty  matter,  to  prevent  its  destruc- 

^~  Fiff  32  ^^^^  ^^  efflorescence.     It  is  purified  by  calcining, 

w^hich  destroys  the  fatty  nrntter,  or  by  washing 
with  an  alkaline  ley,  which  converts  it  into  a  soap,  then  dissolving 
and  re- crystallising. 

Characters  and  Tests. — Pure  borax  forms  transparent  colourless 
rectangular  or  six-sided  prisms,  of  feebly  alkaline  taste  and  reaction, 
sometimes  slightly  effloresced ;  soluble  in  12  parts  of  cold  and  2 
parts  of  boiling  water ;  insoluble  in  alcohol.  A  hot  saturated  solu- 
tion, when  acidulated  with  any  of  the  mineral  acids,  lets  fall  as  it 
cools  a  scaly  crystalline  deposit  (boracic  acid),  the  solution  of  which 
in  spirit  burns  with  a  green  flame.  191  grains  dissolved  in  10 
fluid  ounces  of  water  require  for  saturation  1000  gr.  measures  of  the 
volumetric  solution  of  oxalic  acid.  When  heated,  borax  loses  water, 
swells  up  into  a  porous  substance  called  horax  usta,  and  at  a  red  heat 
runs  into  transparent  glass,  called  glass  of  horax,  much  used  as  a  flux 
on  account  of  its  solvent  power  over  the  metallic  oxydes.  Another 
variety,  more  useful  in  the  arts,  contains  only  5  eqs.  aq.,  and  crys- 
tallises in  octohedra,  which  are  permanent  in  the  air.  Borax  in- 
creases the  solubility  of  cream  of  tartar  (p.  141),  and  converts  mucil- 
age of  lichen  and  of  salep  into  a  thick  jelly. 

Incompatibilities. — Acids,  acid  salts. 

Action. — Borax  has  no  specific  action  on  the  system ;  it  is  elimin- 
ated by  the  kidneys  unchanged;  is  antacid,  detergent,  and  destructive 
of  fungi.  It  is  supposed  to  be  emmenagogue.  It  possesses  the 
properties  of  an  alkali,  forms  a  lather  with  oil,  and  decomposes 
chloral  hydrate. 

Medicinal  Uses. — Curative  in  Stomatitis  fungosa  (aphthse),  and 
in  Epidermycosis  versicolor  (liver  spot).  It  is  applied  locally  to 
the  first  effection  mixed  with  honey  or  glycerine,  and  to  the  latter 
as  a  lotion  (a  saturated  aqueous  solution),  and  generally  to  irrit- 
able excoriations  and  crackings  of  the  skin.  As  a  detergent 
wash  for  the  head.  Internally,  it  is  beneficial  in  the  uric  acid 
lithiasis. 

Dose. — 5  to  30  grains,  1  part  in  24  of  water  as  a  lotion. 
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1.  Glycerinum  Boracis,  P.^.     Glycerine  of  Borax, 

Preparation. — Rub  1  ounce  of  borax  in  powder,  with  4  fluid 
ounces  of  glycerine  until  dissolved. 

Uses. — Applied  to  aphthous  ulcers  and  eruptions,  such  as  acne. 
Used  as  an  ingredient  in  cooling  lotions. 

2.  Mel  Boracis,  P.B.     Honey  of  Borax. 

Preparation. — Mix  64  grains  of  finely  powdered  borax  with  4 
ounces  of  clarified  honey. 

Uses. — Applied  to  aphthous  ulcers  of  the  mouth. 

SOD^  SULPHAS,  P.B.     Sulphate  of  Soda. 
NaO,S03+10HO  =  71+90  or  Na2SO4,10H2O  =  142+180. 

Sodic  Sulphate.     Natrum  Vitriolatum.     Glauber^ s  Salts. 

F.  Sulphate  de  Sonde.     G.  Schwefelsaures  Natron. 

Contains  in  100  parts  Na20,  19-25;  SO3,  24*84;  H^O,  55*91. 

Sulphate  of  soda,  or  Glauber's  salt,  is  found  effloresced  on  the  soil 
in  some  countries,  as  in  India,  where  it  is  called  kharee  nimuk  or 
hharee  noon.  It  occurs  in  large  masses  in  the  mountains  of  the  Ebro 
valley,  and  near  Aranjuez  in  Spain.  It  exists  in  sea  water,  in  that 
of  some  lakes  and  mineral  springs,  also  in  glauberite.  It  is  found 
in  the  ashes  of  many  plants,  and  in  some  animal  secretions. 

It  is  usually  obtained  from  the  residue  (acid  sulphate  of  soda, 
NaHSO^)  left  in  the  manufacture  of  hydrochloric  acid  from  common 
salt  (see  p.  91),  by  neutralising  it  with  carbonate  of  soda,  and  crys- 
tallising the  solution.  Large  quantities  are  prepared  as  "  salt  cake," 
in  the  manufacture  of  carbonate  of  soda. 

Characters  and  Tests. — Transparent,  but  very  efflorescent;  long 
four-sided  prisms,  terminated  by  dihedral  summits;  of  a  saltish 
and  bitter  taste ;  soluble  in  3  parts  of  water  at  60°,  and  in  its  own 
weight  of  water  at  212°.  The  solubility  of  sulphate  of  soda  in 
water  is  anomalous,  as  it  increases  up  to  92°,  and  then  diminishes 
to  215°  at  which  point  it  is  only  as  great  as  that  at  87°.  In- 
soluble in  alcohol.  Exposed  to  heat  in  a  porcelain  crucible,  it  loses 
55*9  per  cent,  of  water;  and  the  same  complete  dehydration  is 
effected  more  slowly  by  mere  exposure  to  the  air — such  is  its  efflores- 
cent power.  Heated  with  solution  of  potash  no  odour  of  ammonia 
is  evolved,  and  no  precipitate  is  formed  (absence  of  iron  and  man- 
ganese). Imparts  a  yellow  colour  to  flame.  100  grains  dissolved  in 
water,  and  acidulated  with  hydrochloric  acid,  give,  by  the  addition 
of  chloride  of  barium,  a  white  precipitate  (sulphate  of  baryta),  which 
when  it  has  been  washed  and  dried  weighs  72*2  grains  (proving  the 
proper  proportion  of  sulphuric  acid).  Sulphate  of  soda  is  not  liable 
to  adulteration.  The  anhydrous  variety  crystallises  in  rhombic 
octohedra. 

Incompatibilities. — Salts  of  baryta,  lime,  and  lead,  which  precipi- 
tate their  insoluble  sulphates.  With  potassic  carbonate,  sulphate  of 
potash  and  carbonate  of  soda  are  formed. 
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Action, — Passing  into  the  blood,  it  exercises  a  solvent  action  on 
its  fibrin.  When  large  doses  are  taken  the  salt  is  eliminated  for  the 
most  part  unchanged,  and  with  a  large  quantity  of  water  by  the 
intestinal  mucous  membrane.  In  smaller  quantities  it  is  partly 
eliminated  by  the  kidneys,  as  indicated  by  an  increase  in  the  sul- 
phates of  the  urine.  Some  portion  of  the  salt  is  decomposed,  and 
the  sulphur  deoxydised,  for  HgS  is  excreted  by  the  alimentary  canal. 
Sulphate  of  soda  is  the  essential  constituent  of  Cheltenham,  Leam- 
ington, and  other  mineral  waters  (see  p.  42). 

Dose. — J  to  2  ounces  in  a  tumblerful  of  water. 

Sulphites  of  Soda. — 1.  The  acid  sulphite,  NaHS03,4H20,  is  ob- 
tained by  passing  an  excess  of  washed  sulphurous  acid  through  a 
solution  of  one  part  of  crystallised  carbonate  of  soda  in  two  parts  of 
water,  and  crystallising  from  the  concentrated  solution.  2.  The 
neutral  or  normal  sulphite,  Na2SO3,10H2O,  is  prepared  from  the 
former  by  saturating  it  with  carbonate  of  soda,  and  evaporating  to 
form  crystals. 

The  mineral  acids  decompose  these  compounds,  with  the  evolution 
of  sulphurous  acid. 

Action  and  Uses. — These  soluble  salts  have  the  same  action.  Sul- 
phurous acid  is  liberated  from  them  by  the  acid  of  the  stomach ; 
and  as  it  destroys  the  vegetable  organisms  on  which  fermentation 
depends,  these  salts  are  very  useful  in  diseases  of  the  stomach,  which 
are  either  due  to  sarcina  ventriculi,  or  are  associated  with  its  pre- 
sence.    In  large  doses,  they  are  purgative. 

Dose. — J  to  1  dracTim  as  an  antiferment,  and  2  to  4  drachms  as  a 
purgative. 

HYPOSULPHITE  OF  SOD^,  P.B. 
NaOS202,5HO  =  124  or  Na2H2S204,4H20=  248 . 

This  salt  is  prepared  by  digesting  a  solution  of  the  sulphate  of 
soda  with  sulphur  at  a  gentle  heat  for  several  days.  The  sul- 
phur gradually  disappears,  and  a  colourless  solution  of  hyposulphite 
is  formed:  Na2S03-|-H20-f-S  =  Na2S2H204.  The  liquid  is  filtered 
and  evaporated,  when  large  colourless  rhombic  prisms  with  oblique 
facets  crystallise. 

Hyposulphite  of  soda,  in  common  mth  the  oth-er  soluble  hypo- 
sulphites, dissolves  argentic  chloride  with  decomposition,  an  atom 
of  silver  displacing  an  atom  of  sodium,  which  combines  with  the 
liberated  chlorine.  The  resulting  argentic  sodic  hyposulphite 
forms  an  intensely  sweet  solution:  AgCH- Na2H2S204  =  NaCl -f 
NaAgH2S204 .  The  mineral  acids  decompose  hyposulphite  of  soda, 
with  the  separation  of  sulphur  and  the  evolution  of  sulphurous 
anhydride. 

Tests. — 24*8  grains  decolorise  100  gr.  measures  of  the  volumetric 
solution  of  iodine,  two  atoms  of  iodine  removing  two  each  of 
sodium  and  water  from  two  of  the  hyposulphite,  and  converting  it 
into  tetrathionate,  thus  :  2Na2H2S.p ,  + 12 = 2NaI  +  Na2S40.  +  2H2O . 

Action  and  Uses. — Those  of  sulpliites  of  soda,  instead  01  which  it 
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is  usually  employed.  It  is  largely  used  on  the  Continent  in  fclie 
treatment  of  skin  diseases.  Its  properties,  as  a  local  application,  are 
those  of  sulphurous  acid. 

Pharmaceutical  Uses, — To  estimate  the  proportion  of  free  iodine 
and  chlorine  in  certain  solutions,  see  the  following: — 

1.  Volumetric  Solution  of  Hyposulphite  of  Soda,  1000  gr.  measures 

contain  24*8  grains. 
Preparation. — Dissolve  280  grains  of  the  crystallised  hyposulphite 
(an  excess)  in  10,000  gr.  measures  of  water.  Fill  a  burette  with  the 
solution,  and  drop  it  cautiously  into  1000  gr.  measures  of  the  volu- 
metric solution  of  iodine  until  the  brown  colour  is  just  discharged. 
Note  the  number  of  gr.  measures  (n)  required  to  produce  this  effect ; 
then  put  8000  gr.  measures  of  the  hyposulphite  solution  into  a  gradu- 
ated jar,  and  increase  this  quantity  by  the  addition  of  water  until 

8000X1000  ,,  , 

it  amounts  to gr.  meas.     If,  for  example,  n  =  950,  the 

8000  gr.  meas.  of  the  solution  should  be  diluted  to  the  bulk  of 

8000  X  1000  ^   ,  . 
Q^TT =  8421  gr.  measures.     1000  gr.  measures  oi  this  solu- 
tion contain  24*8  grs.  of  the  hyposulphite  (  =  -f-^  of  2(NaO,S202  -I-  5H0) 
or  -f-^  of  Na2H2S204,4H20  in  grains),  and  therefore  correspond  to 
12*7  grains  of  iodine  (  =  tV  of  ^^  equivalent  in  grains). 

Grammes  and  cubic  centimetres  may  be  used  instead  of  grains  and 
gr.  measures,  -^  of  the  numbers  being  taken  for  convenience.  100 
cubic  centimetres  of  this  solution  contains  2*48  grammes  of  the  hypo- 
sulphite (=T^  of  2(NaOS202  +  5HO)  or  j^  of  Na2H2S204,4H20, 
in  grammes),  and  therefore  correspond  to  1*27  grammes  of  iodine 
(=  j-J^  of  an  equivalent  in  grammes).  This  solution  is  used  for  test- 
ing the  following  substances: — 

Grains.  Gr.  meas.       Grammes.  Cubic  centim. 

Calx  chlorata,             10*0  require    850  or    1*00  requires  85*9 

lodinium,                    12-7  „        1000  „     1*27        „      100*0 

Liq.  calcis.  chloratse.  GO'O  „          500  „     G'OO        „        50*0 

Liquor  chlori,           439*0  „          750  „  43-90        „        75*0 

Liq.  sodse  chloratae.    70*0  „         500  „     7*00        „        50*0 

In  each  case,  excepting  that  of  iodine,  a  solution  of  iodide  of  potas- 
sium and  hydrochloric  acid  are  added  to  the  substance,  and  the 
amount  of  iodine  so  liberated  is  indicated  by  this  solution. 

SODiE  NITRAS,  P,B.     Nitrate  of  Soda. 

NaO,N05  =  85  or  NaNOg  =  85 . 

Cubic  Nitre.    Chili  Saltpetre, 

This  salt  is  found  just  below  the  surface  of  the  soil  near  Iquique, 
in  Peru. 

Characters  and  Tests. — In  colourless  obtuse  rhombohedral  crystals 
having  a  cooling  saline  taste,  slightly  deliquescent,  soluble  in  about 
2  parts  of  cold  water.     Thrown  on  the  fire  it  deflagrates.     Warmed 
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in  a  test  tube  with  sulphuric  acid  and  copper  wire,  it  evolves  ruddy 
fumes.  The  solution  gives  no  precipitate  wdth  nitrate  of  silver,  or 
chloride  of  barium — possessing,  in  short,  the  characters  of  nitrate 
of  potash,  from  which  it  is  distinguished  by  the  tartaric  acid  and 
platinum  tests  (see  "  salts  of  potassium,'^  p.  121). 

Uses. — Medicinally^  it  may  be  substituted  for  nitrate  of  potash. 
Pharmaceutically,  it  is  employed  in  the  preparation  of  arseniate  of 
soda. 

SOJ^M  PHOSPHAS,  P.B.     Phosphate  of  Soda. 
2NaO,HO,P05  +  24HO  =  142  +  216  or  NagHPO^lSHgO^  142  +  216. 

Ehomhic  Phosphate  of  Soda.  Sal  Mirahile  perlatum  or  Common  Tri- 
basic  Phosphate  of  Soda.  F.  Phosphate  de  Sonde.  G.  Phosphor- 
sanres  Natron, 

Contains  in  100  parts  39*6  Na2HP04  and  60-3  Hp . 

This  salt  was  introduced  into  practice  by  Dr  Pearson  about  1800. 
It  was  found  in  urine  by  Hellot  in  1737,  and  analysed  by  Marcgraff 
in  1745.  It  is  also  found  in  the  serum  of  blood,  and  in  other  animal 
secretions ;  it  is  obtained  from  bone  ashes. 

Preparation. — It  is  obtained  by  neutralising  a  solution  of  super- 
phosphate of  lime  (see  p.  62)  at  the  boiling  point  with  a  solution  of 
carbonate  of  soda  until  the  fluid  has  acquired  a  feeble  alkaline 
reaction.  After  filtration  from  the  insoluble  phosphate  of  lime  the 
fluid  is  evaporated  till  a  film  forms  on  the  surface,  and  set  aside  to 
crystallise.  On  the  addition  of  carbonate  of  soda  to  the  soluble  super- 
phosphate, bi basic  phosphate  of  lime  is  precipitated  and  tribasic- 
phosphate  of  soda  formed,  water  and  carbonic  acid  being  liberated, 
thus  :  CaH42P04  +  Na2C03  =  CaHPO^  +  Na2HP04  +  HgO  +  CO2 .  A 
slight  excess  of  carbonate  of  soda  promotes  the  crystallisation.  The 
crystals  should  be  dried  rapidly  and  without  heat  (on  account  of 
their  tendency  to  effloresce)  on  filtering  paper  or  porous  bricks,  and 
be  preserved  in  stoppered  bottles. 

In  large,  colourless,  transparent,  oblique  rhombic  prisms,  efflor- 
escent, of  a  cool  saline  taste.  Sp.  gr.  1*58.  Soluble  in  four  parts 
of  cold  water.  At  99°  the  crystals  fuse  in  their  water  of  crystal- 
lisation, and  are  therefore  soluble  in  any  quantity  of  boiling  water ; 
insoluble  in  alcohol.  When  heated  to  302°  the  salt  is  obtained  in 
the  anhydrous  condition  (N2HPO4),  a  hard  white  mass,  but  on 
resolution  in  water  again  forms  the  rhombic  phosphate,  and  at  a  red 
heat  melts  into  a  greenish- coloured  glass,  opaque  when  cool.  This 
is  the  pyrophosphate  (Na4P207)  formed  by  the  loss  of  basic  water, 
2Na2HP04  =  Na4P2O7-l-H20.  Solution  of  phosphate  of  soda  has  a 
slight  alkaline  reaction,  and  corrodes  flint  glass  bottles,  causing  the 
separation  of  silicious  flakes.  It  imparts  a  yellow  colour  to  flame 
(sodium),  and  gives  a  yellow  precipitate  (Ag3P04)  with  nitrate  of 
sdver,  the  resulting  fluid  acquiring  an  acid  reaction  (from  liberation 
of  nitric  acid :— Na2HP04  -h  3 AgNOa = Ag3P04  -f-  2NaN03  -h  HNO3  )• 
Heated  to  dull  redness  it  loses  63  per  cent,  of  its  weight  (water  of 


PHOSPHITE  AND  HYPOPHOSPHITE  OF  SODA;  163 

crystallisation  and  basic  water),  leaving  a  residue  (pyrophospliate) 
which,  when  dissolved  in  water,  gives  with  chloride  of  barium  a 
precipitate  (pyrophosphate  of  baryta)  almost  entirely  soluble  in 
diluted  nitric  acid  (a  slight  residue  indicating  the  presence  of  a  little 
sulphuric  acid).     (For  other  characters  see  phosphates,  p.  65.) 

Incompatibilities. — Salts  of  lime,  magnesia,  baryta,  alumina,  and 
metallic  salts  generally,  are  precipitated  as  phosphates.  If  ammonia 
be  present  in  the  solution  of  the  salts  of  magnesia,  colourless  prisms 
of  ammonio-magnesic  phosphate  (MgH4NP04,6H20)  are  formed. 

Action. — Earthy  and  alkaline  phosphates  are  normal  constituents 
of  the  blood  and  animal  tissues  and  juices,  and  may  th^erefore  be 
considered  as  restorative  in  states  of  prolonged  anorexia  and  inanition 
if  the  urine  should  indicate  a  deficiency.  Large  quantities  are  con- 
stantly excreted.  According  to  Enderlin,  the  ash  of  the  fseces  con- 
tains 85*7  per  cent,  of  phosphates,  2*8  of  which  is  phosphate  of  soda. 
The  urine  in  a  state  of  health  contains  nearly  1  per  cent,  of  the 
alkaline  and  earthy  phosphates.  The  influence  of  phosphate  of  soda 
on  the  system  in  a  state  of  health  is  not  appreciable  unless  it  be 
given  in  large  doses,  when  it  acts,  mutatis  mutandis,  like  the  sul- 
phate, producing  watery  evacuations  from  the  bowels  and  an  increase 
of  phosphates  in  the  urine. 

Medicinal  Use  and  Dose. — As  a  mild  purgative  in  doses  of  ^  to  1| 
ounce.  It  is  preferable  to  other  sahne  aperients  on  account  of  its 
milder  action  and  unobjectionable  taste. 

Pharmaceutical  Uses. — In  the  preparation  of  Ferri  phosphas, 
Syrupus  ferri  phosphatis,  and  the  following : — 

1.  Solution  of  Phosphate  of  Soda.  P.B.  =  1  ounce  of  the  salt 
in  10  fluid  ounces  of  water.  It  is  used  as  a  test  for  the  presence 
of  salts  of  lithium. 

SODiE  PHOSPHITIS.     Phosphate  of  Soda, 
NaO,P03,llHO,  or  Na2PH03,5H20 . 

This  is  a  soluble  crystalline  salt,  formed  by  the  mutual  reaction  ot 
carbonate  of  soda  and  phosphite  of  lime. 
Action  and  Uses. — See  the  following. 
Dose. — 15  to  30  grains. 

SODiE  HYPOPHOSPHIS,  P.B.     Hypophosphite  of  Soda. 
NaO,PO,2HO  or  NaPHgOg . 

This  salt  is  obtained  by  adding  carbonate  of  soda  to  a  solution  of 
hypophosphite  of  lime  (see  p.  66),  as  long  as  precipitate  of  carbonate 
of  lime  is  formed  :  Ca2PH202  +  NagCOs = CaCOg  +  2NaPH202 .  The 
filtered  solution  is  evaporated  to  dryness  by  the  heat  of  a  steam 
bath,  keeping  it  constantly  stirred  when  the  salt  begins  to  solidify. 

CJiaracters  and  Tests. — A  white  granular  salt,  having  a  bitter, 
nauseous  taste.  It  is  deliquescent,  very  soluble  in  water  and  in 
spirit,  but  insoluble  in  aether.  At  a  red  heat  it  ignites,  emitting 
spontaneously  inflammable  phosphuretted  hydrogen  (phosphate  of 
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soda  remaining,  thus:    SNaPHgOg^HgP  +  Na2HP04).     For  other 
characters  of  the  Hypophosphites,  see  p.  66. 

Action  and  Uses. — This  and  the  preceding  salt  have  been  empiri- 
cally set  forward  as  nervine  stimulants ;  and  if  at  any  time  the 
nervous  system  should  be  over-stimulated  or  exhausted  by  excessive 
oxygenation  of  the  blood,  they  may  claim  a  function.  The  deoxy- 
dising  action  of  the  phosphites  is  illustrated  by  the  reduction  of 
sulphurous  acid  to  sulphuretted  hj^drogen,  and  that  of  the  hypo- 
phosphites  by  the  reduction  of  the  salts  of  the  less  oxydisable  metals 
to  the  metallic  condition.  If  phthisis  and  scrofula  were  due  (as 
they  are  not)  to  hyperoxydation  of  the  blood,  the  salts  in  question 
would  undoubtedly  be  proper  remedies. 


Dose.- 


-2  to  5  grains. 


SODA  TARTARATA,  P.B.     Tartarated  Soda. 
NaO,KO,C8H40io+8HO  =  210+72  or  NaKC4Hp6,4H20  =  210  +  72. 

Sodse  et  PotassaB  Tartras.  SodcE-Potassio-Tartras.  Tartrate  of  Potas- 
sium and  Sodium.  Rochelle  Salt.  F.  Tartrate  de  Potasse  et  de 
Sonde.     G.  Weinsaures  Natron  Kali. 

Tartrate  of  soda  and  potash  was  discovered  in  1672  by  Seignette, 
an  apothecary  of  Rochelle.  Hence  it  is  called  Sel  de  Seignette  and 
Rochelle  Salt. 


\ 


Fig.  33. 


Fig.  34. 


Preparation. — By  displacing  the  atom  of  basic  water  from  acid 
tartrate  of  potash  by  soda.  To  effect  this  12  ounces  of  carbonate  of 
sod/i  are  dissolved  in  4  pints  of  water ^  and  to  this  16  ounces  of  acid 
tartrate  o/ j9o^as/t  are  added;  when  carbonic  acid  escapes,  the  solu- 
tion is  boiled  for  a  few  minutes  and  neutralised  by  one  or  other  of 
the  ingredients,  if  either  acid  or  alkali  prevail.  It  is  again  boiled, 
filtered,  and  concentrated  till  a  pellicle  forms  on  the  surface  and 
crystallised,  QJSILC^fiQ -f- Na2C02  =  2KNaC4H406  +  HgO  -f-  COg. 

Characters  and  Tests.  —  In  large,  colourless,  transparent  right 
rhombic  prisms,  with  10  or  12  parallel  but  unequal  surfaces  (fig.  33), 
or  in  half  prisms  having  six  parallel  surfaces,  one  of  which  is  twice  as 
broad  as  any  of  the  others  (fig.  34).  Taste  saltish  and  bitterish;  soluble 
in  5  parts  of  water  at  60°.  They  slightly  effloresce  in  a  dry  air,  and, 
when  heated,  melt  in  their  water  of  crystallisation.  It  blackens  like 
the  other  tartrates  and  the  citrates,  evolving  inflammable  gases  and 
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the  odour  of  burnt  sugar.  It  imparts  a  yellow  colour  to  flame  (soda). 
A  strong  solution  gives  a  crystalline  precipitate  with  a  small  quantity 
of  acetic  acid  (potassium — the  acid  neutralises  the  soda,  and  acid  tar- 
trate is  precipitated).  Entirely  soluble  in  cold  water.  141  grains 
heated  to  redness  till  gases  cease  to  be  evolved,  leave  an  alkaline 
residue  (carbonates  of  potash  and  soda  mixed  with  carbon),  which 
requires  for  neutralisation  1000  gr.  measures  of  the  volumetric  solu- 
tion of  oxalic  acid. 

Incompatibilities. — Acids  and  acidulous  salts  precipitate  the  acid 
tartrate,  salts  of  lime,  baryta,  and  the  metallic  salts  generally  are 
precipitated  as  tartrates,  except  in  some  cases  when  the  solutions 
are  very  diluted. 

Actioyi. — Similar,  if  not  identical,  with  that  of  tartrate  of  potash 
(see  p.  139),  than  which  its  alkalising  action  is  a  little  stronger. 

Uses  and  Doses. — 30  to  60  grains  act  as  a  diuretic,  rendering  the 
urine  alkaline ;  j  to  J  ounce,  a  mild  aperient.  It  is  a  suitable  aperient 
in  the  febrile  state,  and  acts  as  a  good  supplement  to  stronger  purga- 
tives. 

With  a  little  free  soda  and  tartaric  acid  it  forms  the  well-known 
and  useful  Seidlitz  powder,  which  is  composed  of  a  mixture  of  120 
grains  of  Eochelle  salts  and  40  grains  of  carbonate  of  soda  in  the 
blue  paper,  and  37  grains  of  tartaric  acid  in  the  white. 

SOD-Sl  ACETAS,     Acetate  of  Soda. 
NaO,C4H503 -f-  6H0  =  82  -h  54  <or  NaC2H302,3H20 = 82  -h  54. 

F.  Acetate  de  Eoude.     G.  Essigsaures  Natron. 

This  salt  is  prepared  on  a  large  scale  by  saturating  impure  pyro- 
ligneous  acid  with  chalk  or  slaked  lime.  The  acetate  of  lime  thus 
formed  is  decomposed  by  the  requisite  quantity  of  sulphfite  of  soda. 
Insoluble  sulphate  of  lime  is  precipitated,  and  acetate  of  soda  remains 
in  solution. 

Characters  and  Tests. — In  transparent,  colourless,  oblique  rhombic 
prisms  of  cooling,  saline,  bitterish  taste ;  sp.  gr.  2*1 ;  soluble  in 
3  parts  of  water  at  60°,  and  in  its  own  weight  at  212°;  soluble  in 
24  parts  of  alcohol.  The  aqueous  solution  is  neutral.  When  diluted 
it  is  not  precipitated  by  chloride  of  barium  or  nitrate  of  silver 
(absence  of  sulphates  and  chlorides,  the  acetates  of  barium  and  silver 
being  moderately  soluble).  Exposed  to  dry  air  it  effloresces,  losing 
about  40  per  cent,  of  water.  Heat  cautiously  applied  likewise 
expels  the  water  of  crystallisation,  and  at  600°  the  salt  is  decom- 
posed, and  at  a  red  heat  is  converted  into  carbonate  of  potash,  mixed 
with  a  little  carbon. 

Incompatibilities.  —  The  strong  acids  which  displace  the  acetic 
(see  acetates). 

Action. — Similar  to  that  of  acetate  of  potash,  for  which  it  may  be 
used. 

Medicinal  Uses  and  Doses. — As  a  diuretic  or  sudorific,  20  grains 
to  2  drachms;  as  a  purgative,  2  to  4  drachms. 
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Pharmaceutical  Uses  in  tlie  preparation  of  the  following:^— Ferfi 
arsenias,  Ferri  phosphas,  Syrupus  ferri  phosphatis,  and  as 

1.  Solution  of  Acetate  of  Soda,  P.B.  =  1  ounce  of  the  salt  in  10 
fluid  ounces  of  water,  is  employed  for  indicating  the  constituents  of 
phosphate  of  lime. 

SOD-ffil  VALERIANAS,  P.JB.     Valerianate  of  Soda, 
NaOjCioHgOg  or  NaCgHgOa . 

Preparation, —Dilute  6 J  fluid  ounces  of  sulphuric  acid  with  10 
fluid  ounces  of  water,  and  dissolve  9  ounces  of  bichromate  of  potash  in 
3^  pints  of  hot  water.  When  both  liquids  are  cold,  mix  them  with 
4  fluid  ounces  of  amylic  alcohol  (fousel  oil,  C^H^g^)  in  a  matrass, 
with  occasional  brisk  agitation,  until  the  temperature  of  the  mixture 
has  fallen  to  about  90°.  Connect  the  matrass  with  a  condenser,  and 
distil  until  about  half  a  gallon  of  liquid  has  passed  over.  Saturate 
the  distilled  liquid  accurately  with  solution  of  soda,  remove  any  oil 
which  floats  on  the  surface,  evaporate  till  watery  vapour  ceases  to 
escape,  and  then  raise  the  heat  cautiously  so  as  to  liquefy  the  salt. 
When  it  has  cooled  and  solidified,  break  it  into  pieces,  and  imme- 
diately put  it  into  a  stoppered  bottle. 

By  the  action  of  sulphuric  acid  on  the  bichromate,  chromic  acid 
CO3  is  liberated.  This  powerful  oxydising  agent  converts  the 
amylic  alcohol  into  valerianic  acid,  in  the  same  way  that  it  con- 
verts ordinary  alcohol  into  acetic  acid,'  the  chromium  of  the  chromic 
acid  and  the  potassium  uniting  with  the  sulphuric  acid,  which  is 
in  excess,  to  form  chrome  alum,  a  double  sulphate  of  chromium 
and  potash,  thus: — 2K2Gr207  +  3C5H^20  +  SHgSO^  =  3HC5H9O2  + 
llHgO  +  (K2S04Cr23S04) . 

The  valerianic  acid  thus  formed  acts  upon  an  unchanged  portion 
of  the  amylic  alcohol,  giving  rise  to  valerianate  of  amyl,  which  is 
converted  by  the  soda  into  valerianic  acid  and  amylic  alcohol,  and 
thus  a  portion  of  the  amylic  alcohol  is  regenerated. 

Characters. — In  dry  white  masses  without  alkaline  reaction,  en- 
tirely soluble  in  rectified  spirit,  and  giving  out  a  powerful  odour  of 
valerian  on  the  addition  of  sulphuric  acid. 

Action  and  Uses. — See  Valerianate  of  zinc. 

Dose, — 1  to  5  grains. 

Pharmaceutical  Use, — In  the  preparation  of  valerianates  of  zinc 
and  iron. 

LITHIUM:  L  =  7  or  L  =  7. 

This  is  the  lightest  solid  body  known,  sp.  gr.  0*59,  and  floats  in 
naphtha.  It  was  discovered  by  Arfwedson  in  1818,  and  occurs  in 
the  minerals  petalite  and  lepidolite,  obtained  from  Sweden,  in  Tri- 
phane,  and  in  many  mineral  waters  (see  p.  42,  &c.) 

Lithia  (L0  =  15  or  L2O  =  30)  is  a  white  caustic  substance,  less 
soluble  in  water  than  potash  or  soda,  not  deliquescent,  but  absorb- 
ing CO2  from  the  air.     It  requires  a  larger  proportion  of  acid  to 
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neutralise  it  than  the  other  alkalies.     For  the  characters  of  salts  of 
Jithia,  see  the  following: — 

LITHIiE  CARBONAS,  P,B,     Carbonate  of  Lithia. 
LOjCOg = 37  or  L2CO3 = 74. 

Preparation. — Sulphate  of  lithia  is  obtained  by  acting  on  petalite 
or  lepidolite  with  sulphuric  acid,  heating  to  redness,  and  dissolving 
the  residue.  From  a  stroQg  solution  of  the  sulphate  the  carbonate 
is  precipitated  by  adding  carbonate  of  ammonia.  It  may  be  crys- 
tallised by  solution  in  hot  water,  and  cooling. 

Characters  and  Tests. — This  salt  occurs  in  crystalline  grains,  or  a 
white  powder.  It  has  an  alkaline  reaction ;  requires  100  parts  of 
water  at  60°  for  solution.     It  is  insoluble  in  alcohol. 

It  dissolves  with  effervescence  in  hydrochloric  acid;  the  solution 
evaporated  yields  chloride  of  lithium,  which  communicates  a  red 
colour  to  the  flame  of  a  spirit  lamp,  and  redissolved  in  water,  yields 
a  precipitate  (L3PO4)  with  phosphate  of  soda.  (Lithia  is  thus  dis- 
tinguished from  the  other  alkalies.  The  slight  solubility  of  its  car- 
bonate separates  it  from  the  alkaline  earths.)  10  grains  of  the 
carbonate  neutralised  with  sulphuric  acid,  and  heated  to  redness, 
leave  14*86  grains  of  sulphate  of  lithia,  which,  when  dissolved  in 
water,  yields  no  precipitate  with  oxalate  of  ammonia  or  lime  water, 
(thus  further  distinguishing  it  from  salts  of  the  earthy  metals). 

Action.  Uses. — It  may  be  given  in  all  cases  when  an  alkali  is 
required,  and  has  an  advantage  over  other  alkaline  carbonates  in 
being  less  caustic.  This,  however,  is  more  than  counterbalanced  by 
the  insolubility  of  its  phosphate,  which  renders  it  difficult  for  a  salt 
of  lithia  to  circulate  in  the  blood  to  remote  parts  of  the  system. 
On  account  of  the  urate  of  lithia  being  more  soluble  than  the 
other  alkaline  urates,  its  salts  have  been  recommended  in  gouty 
cases,  and  to  combat  the  tendency  to  lithic  deposits  in  the  urine. 
Uric  acid  calculi  are  said  to  have  been  dissolved  by  the  repeated 
injections  into  the  bladder  of  a  w^arm  solution  of  carbonate  of 
lithia. 

Dose. — 10  to  30  grains.  It  may  be  given  as  below  in  carbonated 
water,  in  which  it  is  more  soluble  than  in  simple  water. 

Pharmaceutical  Uses. — In  the  preparation  of  the  two  following 
articles: — 

Liquor  Lithise  Effervescens,  P.B.     Lithia  Water. 

Preparation. — Mix  10  grains  of  carbonate  of  lithia  and  1  pint  of 
water  in  a  suitable  apparatus,  saturate  it  with  carbonic  acid  gas 
under  a  pressure  of  seven  atmospheres,  and  cork  to  prevent  the 
escape  of  the  compressed  gas. 

Characters  and  Tests. — Strong  effervescence  of  carbonic  acid  when 
the  cork  of  the  containing  vessel  is  removed.  The  liquid  is  clear 
and  sparkling,  and  has  an  agreeable  acidulous  taste.     Half  a  pint  of 
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it  evaporated  to  dryness  yields  5  grains  of  a  white  solid  residue, 
answering  to  the  tests  for  carbonate  of  lithia. 
Dose. — 5  to  10  fluid  ounces. 

LITHLffil  CITRAS,  P.B.:  SLOfi^^^fi^^  or  1..^CqH.^Oj. 

Citrate  of  Lithia. 

This  is  a  neutral  or  tribasic  salt,  like  the  other  alkaline  citrates. 

Preparation. — Dissolve  90  grains  of  citric  acid  in  crystals  in  1 
fluid  ounce  of  warm  water,  and  add  50  grains  of  carbonate  of  lithia 
in  successive  portions,  applying  heat  until  effervescence  ceases,  and  a 
perfect  solution  is  obtained.  Evaporate  by  a  steam  or  sand  bath 
till  water  ceases  to  escape,  and  the  residue  is  converted  into  a  viscid 
liquid.  This  should  be  dried  in  an  oven  or  air  chamber  at  the 
temperature  of  about  240°,  then  rapidly  pulverised,  and  enclosed  in 
a  stoppered  bottle. 

The  citric  acid  and  carbonate  are  used  in  equivalent  proportions. 
Carbonic  acid  is  expelled,  and  the  soluble  citrate,  which  does  not 
easily  crystallise,  is  obtained  by  drying  at  a  low  heat,  and  then  kept 
from  the  air  to  prevent  deliquescence. 

CJiaracters  and  Tests. — A  white  amorphous  powder,  deliquescent, 
and  soluble  in  water  without  leaving  any  residue.  Like  the  citrates 
generally,  it  blackens  and  evolves  inflammable  gases  when  heated  to 
redness.  Carbonate  of  lithia  remains,  which,  neutralised  by  hydro- 
chloric acid,  yields,  with  rectified  spirit,  a  solution  which  bums  with 
a  crimson  flame  (characteristic  of  lithia).  Twenty  grains  of  the  salt 
burned  in  the  air  at  a  low  red  heat,  leave  10*6  grains  of  white  residue. 

Action.  Uses. — More  convenient  for  use  than  the  carbonate,  on 
account  of  its  solubility  and  pleasant  saline  taste.  It  is  converted 
into  a  carbonate  in  the  system  by  oxydation  of  the  citric  acid.  (See 
Carbonate  of  Lithia.) 

Dose. — 10  to  30  grains. 

BARIUM,  Ba=68-5  or  Ba=137. 

Baryta  was  discovered  by  Cahn  and  Scheele  about  1774.  Davy 
discovered  that  it  was  the  oxyde  of  a  metal,  which  he  named  Barium 
— Bo6^t)f,  heavy. 

Barium  is  a  brilliant  silver-white  metal ;  heavy ;  sp.  gr.  above  2 ; 
when  heated,  burning  with  a  red  light  in  the  air,  and  decomposing 
water,  combining  in  both  cases  with  oyygen,  and  forming  an  oxyde 
of  barium,  or  the  earth  baryta. 

Baryta.  Oxyde  of  Barium,  BaO  =  76*5  or  BaO  =  153. 
Baryta  is  a  porous  substance,  of  a  greyish  colour,  devoid  of  odour, 
with  a  powerful  caustic  taste,  alkaline  reaction,  corrodes  animal 
substances;  sp.  gr.  4.  It  combines  eagerly  with  water,  evolves 
heat,  and  becomes  a  hydrate,  which  is  not  decomposed  at  a  red 
heat ;  is  with  difficulty  fused ;  insoluble  in  alcohol,  but  soluble  in 
20  parts  of  cold  and  3  of  boiling  water,  forming  bary^ta  water. 
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Tests. — It  is  detected  by  its  alkaline  reaction,  and  the  heavy 
white  precijDitates  which  it  forms  with  sulphuric  acid  or  soluble  sul- 
phates; insoluble  in  nitric  acid. 

Action. — Baryta  is  acrid,  caustic,  and  poisonous. 

Use. — Baryta  water  is  a  delicate  test  for  carbonic  acid  and  the 
carbonates,  producing  with  these,  as  with  the  soluble  sulphates  and 
phosphates,  heavy  white  precipitates. 

Carbonate  of  Baryta,  BaO,C02  =  98*5  or  BaCOg^lQT,  contains  in 
100  parts  Ba  77*7 +  00322-3,  was  described  in  1784  by  Dr  Withering, 
and  named  Witherite  by  Werner ;  it  is  rather  common  in  Lanca- 
shire. It  may  be  prepared  in  the  form  of  a  powder  by  precipitating 
the  chloride  by  an  alkaline  carbonate.  In  its  native  state  it  occurs 
massive  with  a  fibrous  structure,  or  imperfectly  crystallised  in  a 
globular  form,  or  in  hexagonal  prisms,  or  pyramids. 

Characters. — It  is  hard,  of  a  white  or  greyish  colour,  without 
odour  or  taste,  with  a  vitreous  lustre,  and  subtransparent.  Sp.  gr. 
4*29  to  4*3 ;  nearly  insoluble  in  water,  unless  there  is  excess  of  car- 
bonic acid.  The  native  carbonate  is  not  decomposed  by  any  heat, 
the  artificial  at  a  white  heat  in  contact  with  carbonaceous  matter. 

Action.  Uses. — Carbonate  of  baryta,  though  insoluble  and  taste- 
less, yet  acts  with  considerable  activity  when  introduced  into  the 
stomach. 

Use. — It  is  employed  in  making  the  chloride. 

Sulphate  of  Baryta,  BaO,S03=  116*5  or  BaS04  =  233,  contains  in 
100  parts  BaO,  65*66,  and  SO3,  34*34,  or  Heavy  Spar,  is  a  more 
abundant  mineral  than  the  carbonate.  The  finest  specimens  have 
been  obtained  from  Dufton  in  Cumberland.  Dr  lioyle  found  it 
on  the  Himalayas,  near  the  convalescent  depot  at  Landour.  (See 
Illustr.  Himal.  Bot.  p.  xxxiii.). 

Characters. — Heavy  spar  is  massive  or  crystallised,  of  a  foliaceous 
on  lamellar  structure ;  white-grey,  or  with  a  reddish  hue ;  often 
translucent;  heavy;  sp.  gr.  4*41  to  4*67;  odourless  and  tasteless; 
insoluble  in  water.  Its  crystals  are  often  bevelled  tables  or  flat 
prisms  of  six  sides,  and  may  be  divided  into  right  rhombic  prisms. 
Sulphate  of  baryta  is  insoluble  in  nitric  acid.  It  is  doubly  refrac- 
tive, decrepitates  briskly  before  the  blow-pipe,  and  is  with  difficulty 
fused,  but  eventually  melts  into  a  hard  white  enamel,  which  is  not 
affected  by  acids.  Sulphate  of  baryta,  when  heated  with  carbona- 
ceous matter,  is  deoxydised,  sulphide  of  barium  being  formed.  From 
this  the  various  salts  of  baryta  may  be  made  by  operating  with 
different  acids,  or  it  may  be  converted  into  carbonate  by  heating  it 
to  a  red  heat  with  three  parts  of  carbonate  of  potash. 

Action.  Uses. — Inert.  It  is  employed  for  making  the  other  salts 
of  baryta,  being  cheap,  and  usually  pure. 

Chloride  of  Barium,  P.B.:  BaCl,2HO  =  122  or  Ba0l22H2O  =  244, 
contains  in  100  parts  Ba,  65*86;  01,  34*14.  It  is  prepared  from 
either  the  baric  carbonate  or  sulphate,  the  latter  being  first  heated 
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with  charcoal  and  the  resulting  sulphide  saturated  with  hydrochloric 
acid. 

Characters, — By  evaporation  of  its  solution  it  may  be  obtained 
in  colourless  rhombic  plates,  or  flat  tabular  quadrangular  prisms, 
with  bevelled  edges ;  sp.  gr.  2*82 ;  of  an  acrid  and  bitter,  nauseous, 
disagreeable  taste ;  efflorescent  in  very  dry  air.  100  parts  of  water 
at  60°  dissolve  about  40  parts ;  at  the  boiling  point  (222°)  a  satu- 
rated solution  contains  78  per  cent,  of  the  salt ;  slightly  soluble  in 
rectified  spmt,  and  in  400  parts  of  anhydrous  alcohol,  which  will 
then  burn  with  a  greenish-yellow  flame.  (Strontian  salts  burn  red.) 
At  a  moderate  heat  the  crystals  decrepitate  and  lose  their  water  of 
crystallisation, 

Tes^s.— Sulphuric  acid  and  the  sulphates  throw  down  sulphate  of 
baryta  insoluble  in  nitric  acid;  it  is  also  precipitated  by  the 
soluble  phosphates,  carbonates,  and  tartrates.  Nitrate  of  silver 
gives  a  white  precipitate  (AgCl),  which  is  soluble  in  ammonia, 
but  insoluble  in  nitric  acid.  Impurities  are  less  apt  to  occur  when 
this  salt  is  made  with  the  sulphate  than  when  made  with  the 
carbonate. 

Action. — An  irritant  poison. 

1.  Solution  of  Chloride  of  Barium,  P,B.  =  l  part  of  the  salt  in 
10  fluid  ounces  of  water. 

Uses. — Employed  as  a  test  for  sulphuric  acid  and  soluble  sul- 
phates, which  precipitate  heavy  sulphate  of  baryta;  insoluble  in 
any  acid  or  alkali.     The  nitrate  may  be  used  for  the  same  purpose. 

C ALCnJM :  Ca  =  20  or  Ca  =  40. 

Davy  proved  lime  to  be  the  oxyde  of  a  metal,  which  has  been 
called  calcium,  from  calx.  It  is  white,  brilliant,  decomposes  water, 
and,  when  slightly  heated,  burns  in  the  air,  being  converted  into 
oxyde  of  calcium,  or  lime. 

CALX,  P.B, :  Lime,     CaO  =  28  or  CaO =56. 

Oxyde  of  Calcium.     Caustic  or  Quicklime.     F.  Chaux.     G.  KalL 
Contains  in  100  parts  Ca  71*43,  O  28-57. 

An  alkaline  earth  with  some  impurities,  obtained  by  calcining 
chalk  or  limestone,  so  as  to  expel  carbonic  acid. 

Commercial  lime  is  seldom  pure  enough  for  medicinal  use.  White 
Carrara  marble,  calcareous  spar,  chalk,  shells,  all  yield  good  lime. 
The  heat  being  sufficiently  great,  the  carbonic  acid  is  expelled,  and 
about  56  per  cent,  of  lime  left  in  a  caustic  state,  and  tolerably 
pure ;  but  if  shells  have  been  employed,  it  is  mixed  with  a  little 
phosphate  of  lime  and  oxyde  of  iron.  It  must  be  well  protected 
from  air,  from  which  it  absorbs  both  water  and  carbonic  acid,  aiid 
thus  returns  to  its  original  condition.  Lime  is  very  infusible,  and 
when  heated  in  the  oxyhydrogen  flame,  it  is  intensely  luminous, 
forming  the  oxyhydrogen  or  limelight. 
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Characters  and  Tests. — In  compact  masses  of  a  whitish  colour, 
which  readily  absorb  water,  and  which,  when  rather  less  than  their 
weight  of  water  is  added,  crack  and  fall  to  powder  (hydrate  of 
lime),  with  the  development  of  much  heat.  The  powder  obtained 
by  this  process  of  slaking,  when  agitated  with  water  gives,  after 
filtration,  a  clear  solution  having  the  characters  of  Liquor  calcis. 
The  powder  obtained  by  slaking  dissolves  without  much  residue 
and  without  effervescence  (COg)  in  dilute  hydrochloric  acid ;  and  if 
the  solution  thus  formed  be  evaporated  to  dryness,  and  the  re&idue 
redissolved  in  water,  only  a  very  scanty  precipitate  (alumina)  forms 
on  the  addition  of  saccharated  solution  of  lime. 

Characters  of  the  Salts  of  Lime. — Colourless ;  give  no  preci- 
pitate with  ammonia,  by  which  they  are  distinguished  from  salts  of 
alumina  and  magnesia;  a  white  precipitate  (CaCOg)  with  the  car- 
bonates of  the  alkali  metals ;  no  precipitate  with  solution  of  calcic 
sulphate,  which  precipitates  salts  both  of  baryta  and  strontia. 
Oxalate  of  ammonia  produces,  in  extremely  dilute  neutral  or  alka- 
line solutions  of  lime  salts,  a  white  precipitate  (calcic  oxalate, 
CaC204,2H20)  in  microscopical  octahedra,  insoluble  in  acetic  acid, 
but  soluble  in  nitric  or  hydrochloric  acid.  Calcic  salts  give  a  glau- 
cous tinge  to  flame,  and  in  the  spectrum  a  bright  line  in  the  orange, 
and  a  broad,  less  luminous  band  in  the  green. 

Action. — Lime  applied  to  moist  surfaces  is  a  powerful  caustic 
Burns  of  the  conjunctiva  from  lime  dust  are  not  infrequent.  They 
should  be  treated  immediately  with  vinegar  and  water.  When 
granulations  are  exuberant  and  unhealthy,  a  healt-hy  action  may  be 
restored  by  dusting  a  little  quicklime,  or  a  mixture  of  quicklime 
and  magnesia,  upon  the  ulcer.  In  suppurating  wounds  involving 
the  synovial  membrane,  such  an  application  may  prove  very  ser- 
viceable, by  arresting  the  synovial  discharge. 

Pharmaceutical  Uses. — In  the  preparation  of  alcohol,  sether  purus, 
chloral  hydrate,  and  potassa  cum  calce. 

CALCIS  HYDRAS,  P.B.     talced  Lime. 

CaO,HO  =  37  or  CaHgOa  =-  74. 

Contains  in  100  parts  CaO  75-68,  Hp  24-32. 

Hydrate  of  lime  is  formed  whenever  water  is  sprinkled  upon 
caustic  lime :  it  is  immediately  absorbed  with  a  hissing  noise,  the 
lime  splitting  and  crumbling  into  a  dry,  white,  powdery  hydrate 
with  some  impurities. 

Preparation, — Place  2  pounds  of  lime  in  a  metal  pot,  pour  1  pint 
of  water  upon  it,  and  when  vapour  ceases  to  be  disengaged,  cover 
the  pot,  and  set  it  aside  to  cool.  When  the  temperature  has  fallen 
to  that  of  the  air,  remove  its  contents,  pass  the  powder  through  an 
iron- wire  sieve,  and  put  it  into  a  well- stoppered  bottle. 

Slaked  lime  should  be  recently  prepared. 

Lime  is  thus  capable  of  taking  up  24*32  per  cent,  of  its  weight  of 
water. 
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Pharmaceutical  Uses. — In  the  preparation  of  Liquor  calcis  and 
Liquor  calcis  saccharatus,  Calx  chlorata,  ^ther,  Chloroform. 

1.  Liquor  Calcis,  P.B.     Aqua  Calcis.     Lime  Water, 
Contains  1  part  of  lime  in  about  700  of  water. 

Preparation. — Put  2  ounces  of  slaled  lime  into  a  stoppered  bottle 
containing  1  gallon  of  water,  and  shake  well  for  two  or  three  minutes; 
set  aside,  that  the  undissolved  lime  may  subside;  after  12  hours, 
pour  off  the  clear  liquor,  or  decant  with  a  syphon,  when  it  is  re- 
quired. It  should  be  preserved  in  a  well-stoppered  green  glass 
bottle. 

Dalton  ascertained  that,  contrary  to  the  usual  law,  lime  is  more 
soluble  in  cold  than  hot  water;  water  at  60°  dissolving  yf^,  and  at 
212°,  only  y^^  of  its  weight.  R.  Phillips  ascertained  that  water 
near  the  freezing  point  took  up  about  f  more  than  water  at  60°,  and 
nearly  double  that  of  boiling  water. 

A  pint  of  water  at  32°  dissolves  13*25  grains  of  lime. 
60°         „         11-6 
„        212°         „  6-7 

Solution  of  lime  requires  to  be  kept  in  stoppered  bottles,  which' 
are  constantly  filled,  as  it  attracts  carbonic  acid  from  the  air,  which 
unites  with  the  lime  and  forms  a  thin  film  of  carbonate  on  the 
surface,  and  afterwards  falls  and  accumulates  as  a  white  deposit. 
Its  place  should  be  supplied  by  some  undissolved  lime  left  in  the 
bottle. 

Characters  and  Tests. — Lime  water  is  clear  and  transparent,  with- 
out odour,  but  having  a  disagreeable  astringent  alkaline  taste; 
changes  vegetable  blues  to  green,  and  forms  an  imperfect  soap  with 
oils;  when  evaporated  under  the  vacuum  of  an  air-pump,  imperfect 
six-sided  crystals  (hydrate  of  lime)  may  be  obtained.  A  precipitate 
of  the  carbonate  may  be  formed  by  breathing  into  the  solution 
through  a  glass  tube.  Ten  ounces  of  lime  water  require  for  neu- 
tralisation at  least  200  measures  of  the  volumetric  solution  of  oxalic 
acid,  which  corresponds  to  5*6  grains  of  CaO  or  CaO . 

Incompatibilities. — Acids  and  acidulous  salts,  alkaline  carbonates, 
ammoniacal  and  metallic  salts,  borates,  and  astringent  vegetable  in- 
fusions. 

Action. — Internally  lime  is  an  antacid  and  astringent.  It  pro- 
bably diminishes  secretion  from  the  intestinal  mucous  membrane, 
and  even  from  the  stomach,  in  intervals  of  repose,  by  depositing  a 
film  of  carbonate  in  the  superficies  of  the  membrane,  thereby 
diminishing  the  secretion  of  the  parts  until  the  carbonate  is  redis- 
solved  by  the  formation  of  acid  in  the  process  of  digestion.  It  pro- 
bably passes  through  the  capillaries  as  soluble  chloride,  to  be  again 
converted  into  carbonate  in  the  blood,  and  held  in  solution  by  the 
free  carbonic  acid  of  that  fluid.  Lime,  which  has  entered  the  blood, 
is  eliminated  by  the  kidneys,  and  frequently  causes  a  deposit  of 
oxalate.      Since   lime   occurs   in  small  quantities  in  most  of  the 
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animal  fluids  and  tissues,  and,  as  phosphate  and  carbonate,  consti- 
tutes nearly  two-thirds  of  the  weight  of  the  bones,  it  must  be  regarded 
as  a  restorative  whenever  there  is  positive  indication  of  any  deficiency, 
as  in  rickets,  mollities  ossium.  In  excessive  doses  lime  causes  great 
thirst,  obstinate  constipation,  and  dry  colicky  pains. 

Medicinal  Uses. — In  the  diseases  just  mentioned  the  chloride 
would  be  a  more  appropriate  form  than  the  hydrate.  In  acid  dys- 
pepsia, especially  when  associated  with  diarrhoea  and  vomiting, 
lime  water  may  be  given  freely  with  milk  (1  part  to  2  or  3  of 
milk).  It  is  esjjecially  suitable  in  the  gastric  disturbances  of  in- 
fancy. As  an  antacid  in  ordinary  dyspepsia  and  in  pyrosis.  As 
an  astringent  wash  to  ulcers  and  relaxed  membranes,  as  in  leucor- 
rhoea,  gleet,  and  otorrhoea;  and  an  injection  in  dysentery,  and 
against  ascarides.  Mixed  with  equal  parts  of  olive  or  linseed  oil, 
it  forms  a  thick  (dreamy  emulsion  (see  Linimentum  calcis),  which  is 
very  soothing  to  burnt  surfaces. 

Dose. — 2  to  8  fluid  ounces  three  or  four  times  a  day  in  milk. 

Pharmaceutical  Uses. — In  the  preparation  of  Argenti  oxydum, 
Linimentum  calcis,  Lotio  hydrargyri  flava,  Lotio  hydrargyri  nigra. 

2.  Liquor  Calcis  Saccharatus,  P.-B.      Saccharated  Solution  of  Linw, 

I  part  of  lime  in  about  50  of  the  solution. 

Preparation. — Triturate  together  1  ounce  of  slacked  lime  and  2 
ounces  of  sugar.  Transfer  the  powder  to  a  bottle  containing  1  pint 
of  water,  and  having  closed  this  with  a  cork,  shake  -it  occasionally 
for  a  few  hours.  Finally,  separate  the  clear  solution  with  a  siphon, 
and  keep  it  in  a  stoppered  bottle. 

Lime  is  far  more  soluble  in  a  solution  of  sugar  than  in  pure  water. 
It  forms  with  the  sugar  a  distinct  compound  or  salt,  in  which  the 
sugar  acts  the  part  of  an  acid.  This  solution  furnishes  an  elegant 
form  for  the  administration  of  lime  internally.  It  contains  nearly 
13  times  as  much  lime  as  the  Liquor  calcis. 

Tests. — Sp.  gr.  1-052.  460*2  grains  (1  fluid  ounce)  require  for 
neutralisation  254  gr.  measures  of  the  volumetric  solution  of  oxalic 
acid,  which  corresponds  to  7*11  grains  of  lime.  A  much  stronger 
solution  may  be  obtained  by  the  use  of  more  sugar. 

Action.  Uses. — Those  of  Liquor  calcis.  As  a  reagent,  it  is  in 
some  cases  a  more  convenient  form  than  Liquor  calcis. 

Dose. — 1  to  3  drachms,  diluted  with  water  or  milk. 

3.  Linimentum  Calcis,  P.B,     Lime  Liniment. 

This  is  an  emulsion  of  calcareous  soap  and  free  oil. 

Preparation. — Agitate  briskly  together  equal  parts  of  lime  water 
and  olive  oil.     Linseed  oil  may  be  used. 

Both  the  oils  are  composed  of  oleic  and  margaric  acids  and  gly- 
cerine: when  mixed  with  lime  water,  oleates  and  margarate  of  lime 
(calcareous  soap)  are  formed.  It  has  long  been  employed  as  an 
application  to  burns  and  scalds,  and  as  it  is  used  for  this  purpose 
at  the  Carron  Works  it  is  often  called  Canon  oil. 


174  CARBONATE  OF  LIME. 


CAKBONATE  OF  LIME:  CaOCO2=50  or  CaCO3=100. 
Contains  in  100  parts  CaO  56,  and  CO  44. 

F.  Carbonate  de  Chaux.     Craie,     G.  Kohlensaurer  Kalh. 

Calcic  carbonate  is  one  of  the  most  widely  diffused  of  minerals, 
and  must  have  been  one  of  the  earliest  employed  in  the  arts  and  in 
medicine.  It  is  found  in  a  great  variety  of  forms,  forming  mountain 
masses,  either  crystalline,  as  Marble  and  Calc  Spar,  or  compact,  as 
Limestone,  in  both  stratified  and  unstratified  rocks;  and  as  Chalk  in 
great  beds,  as  the  cretaceous  series  of  rocks.  It  is  also  extensively 
diffused  in  particles  throughout  the  soil,  which  by  segregation  be- 
come united  into  roundish  or  botryoidal  masses.  It  is  found  in 
most  springs,  from  which  it  is  again  deposited  in  a  stalactical  form. 
It  is  found  in  the  ashes  of  most  plants,  the  vegetable  acids  with 
which  it  was  combined  being  converted  into  carbonic  acid  in  the 
process  of  incineration.  Carbonate  of  lime  forms  a  constituent  of 
the  bones  of  Vertebrata,  and  a  large  part  of  the  shells  of  testaceous 
Mollusca,  Crustacea,  and  of  Corals.  Hence  oyster- shells,  crab's- 
claws — "  crab's-eyes,"  as  they  are  called,  and  corals,  have  all  been 
employed  in  medicine,  as  was  formerly  the  lapis  judaicus,  which  is 
the  spine  of  a  fossil  echinus.  All  consist  of  carbonate  of  lime,  with 
some  animal  matter,  and  sometimes  a  little  phosphate  of  lime  inti- 
mately intermixed .  Carbonate  of  lime  is  found  crystallised  in  a 
variety  of  forms,  derived  from  the  rhombohedron,  of  which  Iceland- 
spar  (rhomb.)  and  Aragonite  (six-sided  prism)  are  the  best  examples. 
Many  varieties,  especially  Iceland-spar,  are  transparent  and  re- 
markable for  doubly  refracting  the  rays  of  light.  It  has  been 
artificially  crystallised  by  Daniell  in  acute  rhombic  crystals,  which 
contained  5  per  cent,  of  water.  Pure  water  dissolves  calcic  carbo- 
nate to  the  extent  of  about  2  grains  in  the  gallon;  but  water  charged 
with  carbonic  acid  dissolves  a  much  larger  quantity,  sometimes  as 
much  as  16  grains  in  the  gallon,  and  on  the  escape  of  the  gas  it  is 
precipitated  in  the  form  of  anhydrous  crystals.  The  deposition  of 
calcic  carbonate  from  hot  water  is  well  illustrated  by  the  incrusta- 
tion of  the  inner  surface  of  the  tea-kettle,  the  amount  of  which  may 
be  taken  as  a  rough  estimate  of  the  amount  of  lime  salt  in  the  water 
of  the  locality.  In  the  case  of  steam  boilers,  the  lime  forms  a  hard 
stratified  deposit  of  marble  upon  the  surface  of  the  iron,  to  which  it 
is  so  firmly  adherent  that  it  prevents  the  ready  expansion  and  con- 
traction of  the  metal,  and  sooner  or  later  causes  it  to  crack.  This 
serious  inconvenience  may  be  prevented  by  the  addition  of  a  small 
quantity  of  sal-ammoniac  to  the  water.  Milk  of  lime  may  be  added 
for  the  same  purpose;  it  removes  the  lime  by  withdrawing  the  car- 
bonic acid. 

The  presence  of  lime  in  water  confers  the  quality  of  hardness, 
that  is,  a  difficulty  in  forming  a  lather  with  soap.  A  solution  of 
soap  is  employed  to  test  the  degree  of  hardness  of  difterent  waters; 
it  is  added  until  a  fine  lather  is  produced  in  the  mixture. 
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Heated  in  the  air,  carbonate  of  lime  loses  44  per  cent,  of  carbonic 
acid,  lime  being  left;  but  if  heated  in  close  and  strong  vessels,  no 
change  takes  place,  and,  on  cooling,  artificial  marble  is  produced. 
(Sir  J.  Hall.)  Bucholz  fused  it  even  without  compression,  when 
access  of  air  was  prevented.  Carbonate  of  lime  is  readily  decom- 
posed by  the  acids  with  strong  effervescence,  forming  soluble  salts 
with  nitric  and  hydrochloric  acids,  and  insoluble  ones  with  sulphu- 
ric acid.  It  may  be  formed  artificially.  (See  Calcis  carbonas  pre- 
cipitata.) 

1.  Marmor  Album,  P.5.     White  Marble:  CaO,C02  or  CaCOg . 

Hard  white  crystalline  native  carbonate  of  lime  in  masses.  Pure 
white  marble  is  intended;  that  of  Carrara,  commonly  called  statuary 
marble,  is  the  purest  variety.  It  is  composed  of  minute  crystals 
intersecting  each  other  in  every  direction. 


Fig.  35.  Fig.  86. 

Tests. — Marble  should  dissolve  with  effervescence  in  dilute  hydro- 
chloric acid,  without  residue,  proving  the  absence  of  silica  and  some 
other  impurities.  In  this  solution  ammonia  should  (even  after  boil- 
ing) cause  no  precipitate,  if  neither  magnesia  (a  constituent  ol  some 
limestones),  nor  alumina,  nor  oxyde  of  iron  (the  most  common  im- 
purities), are  present.  Neither  ought  it  to  give  a  deposit  with  a 
solution  of  sulphate  of  lime ;  if  any  precipitate  appears,  it  must  be 
sulphate  of  baryta  or  strontia.  Aragoiiite  usually  contains  a  little 
strontia. 

2.  Creta.  P.P.     Chalk 

Native  carbonate  of  lime,  usually  friable,  sometimes  hard.  Sp. 
gr.  2-3. 

Wliiting  is  chalk  ground  in  a  mill,  and  the  grosser  impurities 
separated  by  sinking  in  water;  while  the  pure  chalk,  being  sus- 
pended, is  allowed  to  settle,  and  made  into  small  loaves.  For  medi- 
cal use,  it  is  similarly  prepared  (see  Creta  prseparata) . 

Pharmaceutical  Uses. — Both  this  and  the  former  variety  are  used 
for  the  preparation  of  lime  and  the  generation  of  carbonic  acid. 
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3.  Greta  Praeparata,  P.B,     Prepared  CJialk. 

Chalk  freed  from  its  impurities  (soluble  salts  and  siliceous  par- 
ticles) by  elutriation,  and  afterwards  dried  in  small  masses,  whicli 
are  usually  of  a  conical  form. 

Characters  and  Tests. — A  white  amorphous  powder,  effervescing 
(CO2)  with  acids,  and  dissolving  with  only  a  slight  residue  (silica) 
in  hydrochloric  acid.  This  solution,  when  supersaturated  with 
solution  of  ammonia,  gives  upon  the  addition  of  oxalate  of  ammonia 
a  copious  white  precipitate  (CaC204,2HO).  The  salt  (CaClg)  formed 
by  dissolving  the  prepared  chalk  in  hydrochloric  acid,  if  rendered 
neutral  by  evaporation  to  dryness  and  redissolved  in  water,  gives 
only  a  very  scanty  precipitate  on  the  addition  of  saccharated  solu- 
tion of  lime  (absence  of  all  but  a  trace  of  phosphates,  oxyde  of  iron, 
and  magnesia),  or  ammonia  (trace  of  alumina). 

Incompatibilities,  —  Mineral  and  vegetable  acids  which  liberate 
carbonic  acid  (see  carbonates,  p.  98). 

Action. — The  physiological  effects  of  chalk  are  those  of  lime  (see 
Liquor  calcis),  but  the  action  is  more  general,  taking  place  through- 
out the  whole  of  the  intestinal  track.  Unless  there  be  much  acid 
in  the  stomach,  the  greater  portion  of  the  chalk  passes  unchanged 
into  the  intestines,  and  in  its  passage  through  them  effectually 
deprives  the  secretions  of  any  free  acid  they  may  contain.  Thus, 
chalk  may  check  intestinal  digestion.  The  chloride  or  lactate  of 
calcium  thus  formed,  uniting  in  its  passage  into  the  blood  with  the 
phosphates,  carbonates,  and  free  carbonic  acid  of  the  animal  fluids, 
would  be  decomposed,  calcic  carbonate,  oxalate  (if  oxalic  acid  be  pre- 
sent in  the  secretions),  and  phosphate  being  deposited  in  the  mucous 
membrane,  retarding  and  diminishing  its  secretions.  Hence  the 
"  absorbent  and  desiccant^^  effects  which  are  attributed  to  chalk.  Its 
prolonged  use  is  liable  to  be  attended  with  the  retention  of  unde- 
composed  chalk,  which  may  form  concretions  in  the  sacculi  of  the 
colon  (see  also  Magnesia). 

Medicinal  Uses. — In  diarrhoea  to  diminish  the  intestinal  secre- 
tions, and  also  to  correct  abnormal  acidity.  In  poisoning  by  strong 
mineral  or  vegetable  acids,  such  as  oxalic  and  carbolic.  Externally 
it  is  beneficial  in  the  form  of  powder  in  intertrigo,  and  cutaneous 
excoriations  generally.  In  the  form  of  ointment  it  is  a  good  appli- 
cation to  ulcers,  diminishing  secretion,  and  promoting,  by  this  astrin- 
gent action,  cicatrisation. 

Dose. — 10  to  60  grains  in  one  or  other  of  the  following  combina- 
tions : — 

Pharmaceutical  Uses. — In  the  preparation  of  Hydrargyrum  cum 
creta,  Mistura  creta,  Pulvis  cretae  aromaticus,  Pulvis  cretse  aroraa- 
ticus  cum  opio. 

4.   Calcis  Carbonas  Praecipitata,  P.B.:   CaOyCOg  or  CaCoa.     Pre- 
cipitated Carbonate  of  Lime, 
This  is  a  pure  form  of  the  carbonate,  and  is  more  finely  divided 
than  prepared  chalk,  although  it  is  slightly  crystalline. 
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Preparation. — Mix  a  solution  of  5  ounces  of  chloride  of  calcium 
with  an  aqueous  solution  of  13  ounces  of  carbonate  of  soda: — CaCl2  + 
NagCOg  =  2NaCl  +  CaCOg.  The  precipitated  carbonate  must  be 
washed  with  boiling  water  until  the  washings  cease  to  give  a  preci- 
pitate with  nitrate  of  silver,  and  then  dried  at  212°. 

Characters  and  Tests. — A  white  crystalline  powder,  insoluble  in 
water,  soluble  in  hydrochloric  acid  with  effervescence  (COg).  The 
solution,  when  neutralised  by  ammonia,  lets  fall  a  copious  white 
precipitate  (CaC204,2H20,  calcic  oxalate),  on  the  addition  of  oxalate 
of  ammonia.  With  dilute  nitric  acid  it  gives  a  clear  solution,  which, 
if  perfectly  neutral  and  deprived  of  carbonic  acid  by  boiling,  is  not 
precipitated  by  saccharated  solution  of  lime  added  in  excess  (absence 
of  phosphate  of  lime  and  magnesia),  or  by  solution  of  nitrate  of  silver 
(absence  of  chloride). 

Sulphate  of  lime  has  been  used  to  adulterate  this  preparation.  It 
would  be  easily  detected  by  its  insolubility  both  in  hydrochloric  and 
nitric  acids. 

Dose. — 10  to  60  grains. 

Pharmaceutical  tfse, — In  the  preparation  of  Trochisci  bismxithi. 

5.  Mistura  Cretse,  P.B.     Glialh  Mixture, 

Preparation. — Triturate  |-  ounce  each  of  prepared  chalk  and  gum 
acacia  in  powder,  with  7^  ounces  of  cinnamon  water,  then  add  |  fluid 
ounce  of  syrup. 

Dose. — 1  to  2  fluid  ounces. 

6.  Pulvis  CretsB  Aromaticus,  P.B.     Aromatic  Poioder  of  GhalJc. 

This  is  intended  to  take  the  place  of  the  Confectio  aromatica  of 
the  P.L.,  than  which  it  contains  a  little  less  chalk  and  a  little  more 
carminatives. 

Preparation. — Mix  thoroughly  11  ounces  oi prepared  chalk,  4  ounces 
of  cinnamon  hark  in  powder,  3  ounces  each  of  nutmeg  and  saffron  in 
powder,  1^  ounce  of  powdered  cloves,  1  ounce  of  powdered  cardamom 
seeds,  and  25  ounces  of  refined  sugar.  Pass  through  a  fine  sieve,  and, 
finally,  rub  it  lightly  in  a  mortar.  Keep  it  in  a  stoppered 
bottle. 

Action  and  Uses.- — Antacid  and  cordial.  Useful  in  diarrhoea,  and 
as  an  addition  to  soda,  magnesia,  or  rhubarb  powders. 

7.  Pulvis  Cretae  Aromaticus  cum  Opio,  P.B.     Aromatic  Powder  of 

Chalk  and  Opium. 

Composed  of  1  grain  of  powdered  opium  and  40  grains  of  the  aro- 
matic chalk  powder  thoroughly  mixed,  and  passed  through  a  fine 
sieve. 

Dose. — 10  to  40  grains. 
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CALX  CHLOEATA,  P,B.     CJilorinated  Lime. 

Chloride  of  Lime.     Bleaching  Powder.     F.  Chlorure  de  Chaux. 

G.  Chlor  Kalh. 

This  substance  was  first  prepared  by  Messrs  Tennant  and  Mac- 
kintosh in  1798.  It  is  obtained  by  exposing  slacked  lime  to  the 
action  of  chlorine  gas  as  long  as  the  latter  is  absorbed.  Heat  is 
given  out  during  the  combination,  and  to  prevent  its  rising  above 
100°,  when  calcic,  chloride  and  chlorate  would  be  formed  (see  p.  137), 
the  chlorine  is  admitted  gradually.  In  fig.  37  M  is  the  tube  by  which 
the  chlorine  is  admitted  to  a  chamber,  in  which  by  means  of  suit- 
able interruptions  in  the  partitions  the  chlorine  is  made  to  circulate 
regularly  over  the  surface  of  the  lime  exposed  upon  the  partitions. 
By  this  means  the  lime  absorbs  about  half  its  weight  of  chlorine. 


Fig.  37. 

It  is  not  possible  thus  to  combine  an  equivalent  of  chlorine,  so 
as  to  form  chloride  of  lime  (CaOClg) ;  and  the  preparation  is  generally 
regarded  as  a  mixture  or  compound  of  hypochlorite  and  chloride 
of  calcium,  thus  formed  2(Ca2HO)+2Cl2  =  CaCl2-fCa2C10-f2H20 . 
A  double  salt  it  may  be;  but  the  chloride  of  calcium  does  not  exist 
free,  for  freshly  prepared  chlorinated  lime  is  not  deliquescent,  nor 
does  it  yield  to  alcohol  more  than  a  trace  of  calcic  chloride. 

This  preparation  usually  contains  more  or  less  unde composed 
lime.  Fresenius  foimd  in  100  parts  of  a  commercial  sample  27*7 
of  hypochlorite,  25*5  of  chloride,  23  of  lime,  and  24*8  of  water. 
According  to  Ure,  the  strongest  aqueous  solution  has  a  sp.  gr.  of 
1-040. 

Characters  and  Tests. — A  dull  white  powder,  with  a  feeble  odour 
of  chlorine,  partially  soluble  in  water.  The  solution  evolves  chlo- 
rine copiously  upon  the  addition  of  oxalic  acid,  and  deposits  at  the 
same  time  oxalate  of  lime.  10  grains  mixed  with  30  grains  of  iodide 
of  potassium,  and  dissolved  in  4  fluid  ounces  of  water,  produce,  when 
acidulated  with  2  fluid  drachms  of  hydrochloric  acid,  a  reddish 
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solution,  which  requires  for  the  discharge  of  its  colours  at  least  850 
gr.  measures  of  the  volumetric  solution  of  hyposulphite  of  soda,  cor- 
responding to  30  per  cent,  of  chlorine  liberated  by  hydrochloric  acid. 
(For  the  explanation  of  this  test,  see  Liquor  sodse  chlorates,  p.  156). 
A  preparation  which  contains  30  per  cent,  of  chlorine  is  not  satu- 
rated with  the  gas,  but  may  be  regarded  as  properly  prepared. 

Exposed  to  the  air,  chlorinated  lime  absorbs  carbonic  acid,  evolves 
chlorine,  and  is  converted  into  a  mixture  of  calcic  carbonate  and 
chloride,  the  latter  making  the  powder  deliquescent.  When  heated, 
chlorinated  lime  is  decomposed  with  evolution  of  oxygen,  into  a 
mixture  of  chloride  of  calcium  and  chlorate  of  lime,  thus  : 

9CaCl2  +  9Ca2ClO  =  120-}-17CaCl2+Ca2ClO3. 

Action. — This  is  identical,  so  far  as  the  hypochlorous  acid  is  con- 
cerned, with  chlorinated  soda.  The  bases  also  agree  in  having 
antacid  properties,  but  the  lime  salt  is  astringent,  owing  to  the 
decomposition  of  the  chlorides,  and  the  interstitial  deposit  of  car- 
bonate (see  Liquor  calcis). 

Medicinal  Uses. — The  essential  properties  of  chlorinated  com- 
pounds are  bleaching  and  deodorising.  They  are  assumed  to  be 
also  disinfectant.  The  last  two  properties  are  the  only  important 
ones  in  reference  to  therapeutics,  and  they  depend  on  the  evolution 
of  chlorine.  The  slow  liberation  effected  by^the  carbonic  acid  of 
the  air  is  sufficient  for  the  constant  disinfection  of  the  sick  room. 
Plates  containing  the  chlorinated  lime,  spread  out  and  moistened 
with  water,  should  be  placed  in  each  corner  of  the  room.  Hypo- 
chlorous  acid  is  evolved,  and  coming  in  contact  with  organic 
matter  rapidly  oxydises  it,  with  the  simultaneous  liberation  of 
chlorine.  For  the  purposes  of  rapid  disinfection,  the  chlorinated 
lime  should  be  placed  in  a  deep  dish  or  bowl,  and  moistened  with 
dilute  sulphuric  acid.  By  this  means  the  whole  of  the  chlorine  is 
set  free,  the  sulphuric  acid  liberating  hydrochloric  acid  by  decom- 
position of  the  chloride  of  calcium  at  the  same  time  that  the  hypo- 
chlorous  acid  is  liberated  from  the  hypochlorite,  and  by  their 
mutual  reaction  these  acids  are  reduced  to  chlorine  and  water: 
HC10+HC1  =  h:20+C12.  Proof  of  the  disinfecting  power  of  chlo- 
ride of  lime  is  wanting,  and  it  is  unsafe  to  trust  it  to  the  exclusion 
of  heat,  carbolic  acid,  &c.  It  immediately  decomposes,  and  renders 
innocuous  sulphide  of  hydrogen,  and  a  sponge  or  handkerchief  satu- 
rated with  the  solution  should  be  applied  to  the  mouth  and  nostrils 
in  a  confined  atmosphere  containing  this  gas.  For  internal  use  the 
chlorinated  soda  is  more  suitable,  but  as  a  wash,  injection,  and  gargle 
it  may  be  used  as  the  soda  compound.  In  some  cases,  however,  the 
astringent  action  of  the  lime  preparation  makes  it  the  more  suit- 
able. It  may  be  used  as  an  astringent  (60  grains  to  1  ounce  of 
lard). 

Dose.  —1  to  5  grains. 

Pharmaceutical  Uses. — In  the  preparation  of  chloroform,  vapour 
chlori,  and  the  following: — 
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1.  Liquor  Calcis  Chloratae,  P,B,     Solution  of  Chlorinated  Lime. 

Preparation. — Mix  well  1  pound  of  chlorinated  lime  with  1  gallon 
of  water  by  trituration  in  a  large  mortar,  and  having  transferred  the 
mixture  to  a  stoppered  bottle,  let  it  be  well  shaken  several  times 
for  the  space  of  three  hours.  Pour  out  now  the  contents  of  the 
bottle  on  a  calico  filter,  and  let  the  solution  which  passes  through 
be  preserved  in  a  stoppered  bottle. 

Characters  and  Tests. — The  solution  contains  the  hypochlorite  of 
lime  and  chloride  of  calcium  with  a  little  caustic  lime;  it  has  a 
yellow  tinge,  an  alkaline  reaction,  and  bleaches  strongly;  sp.  gr. 
1  '035.  60  grains  mixed  with  20  of  iodide  of  potassium  dissolved  in  4 
fluid  ounces  of  water,  when  acidulated  with  2  fluid  drachms  of  hydro- 
chloric acid  gives  a  red  (liberated  iodine)  solution,  which  rec^uires 
for  the  discharge  of  its  colour  500  gr.  measures  of  the  volumetric 
solution  of  hyposulphite  of  soda  (see  p.  161),  corresponding  to  13 
grains  of  available  chlorine  in  a  fluid  ounce.  For  the  explana- 
tion of  this  reaction,  see  p.  156. 

Uses. — That  of  solution  of  chlorinated  soda,  than  which  it  is  more 
astringent. 

CALCII  CHLORIDTJM,  P.B.     Chloride  of  Calcium. 
CaCl-55-5  or  OaCl2  =  lll. 

Calcium  Chloride.     Hydrochlorate  or  Muriate  of  Lime.     E.  Chlorure 
de  Calcium.     G.  Sahsaurer  Kalh. 

Contains  in  100  parts,  Ca  36*03,  CI  63-97. 

It  is  found  in  nature  in  sea  water,  and  in  many  springs  and 
mineral  waters  (see  p.  43),  sometimes  associated  with  nitrate  of 
potash,  but  usually  with  the  chlorides  of  sodium  and  magnesium. 
It  forms  the  residuum  in  the  preparations  of  ammonia,  viz.,  the 
liquor  and  carbonate;  and  in  that  of  carbonic  acid  obtained  by  the 
action  of  hydrochloric  acid  on  marble. 

Preparation. — It  may  be  formed  by  neutralising  hydrochloric  acid 
with  carbonate  of  lime,  adding  a  little  solution  of  chlorinated  lime 
and  slaked  lime  to  the  solution,  filtering,  evapomting  until  it 
becomes  solid,  and  finally  drying  the  salt  at  about  400°. 

Chloride  of  calcium  so  prepared  is  anhydrous,  and  being  in  a 
porous  condition  is  used  for  the  desiccation  of  gases,  alcohol,  sether, 
&c.  If  fused  at  a  higher  temperature  a  little  chlorine  is  displaced 
by  the  oxygen  of  the  air,  and  the  resulting  chloride  has  an  alkaline 
reaction.  Six-sided,  striated  prisms  of  the  chloride,  containing  6 
equivs.  of  water  of  crystallisation,  may  l)e  separated  on  evaj)orating 
the  aqueous  solution;  and  rectangular  plates,  containing  4  equivs. 
of  alcohol,  are  deposited  from  an  alcoholic  solution.  A  saturated 
aqueous  solution  of  the  salt  boils  at  355°,  and  is  employed  where  a 
temperature  not  exceeding  this  is  required. 

Characters  and  Tests. — In  white  agglutinated  masses,  dry,  but 
very  deliquescent,  evolves  no  chlorine  or  hypochlorous  acid,  on  the 
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addition  of  hydrochloric  acid,  and  is  entirely  soluble  in  twice  its 
weight  of  water  (it  easily  dissolves  in  its  own  weight  of  water  at 
60°),  entirely  soluble  in  alcohol.  The  aqueous  solution  is  not  pre- 
cipitated by  the  addition  of  lime  water  (absence  of  magnesia,  alu- 
mina, baryta,  strontia,  and  iron). 

Action  and  Uses. — See  Liquor  calcis  and  Creta  preparata.  In 
large  doses  it  is  an  irritant  poison.  It  is  contained  in  some  mineral 
waters  (e.g.  Harrogate),  and  has  been  recommended  in  scrofula. 

Dose. — 10  to  30  grains. 

Pharmaceutical  Uses. — It  is  used  in  the  preparation  of  hydro- 
chlorate  of  morphia;  and  of  alcohol,  cether,  acetic  aether,  and  chloro- 
form, to  remove  the  last  traces  of  water.  As  a  desiccant  for  gases, 
and  as  a  test  in  the  following  solution: — 

1.  Solution  of  Chloride  of  Calcium,  P,B.  (1  part  to  10  of  water 
a  test  for  oxalates,  citrates,  and  tartrates. 

CALCIS  PHOSPHAS,  P.B,     Phosphate  of  Lime. 
3CaO,P05=155  or  Ca32PO4=3]0. 

Tricalcic  Phosphate.     Bone  Phosphate.     F.  Phosphate  cle  GJiaux. 
(J.  Phosphorsaurer  Kalk..    Knochenerde. 

Phosphate  of  lime  is  the  chief  constituent  of  bones,  teeth,  and 
horns.  Some  animal  excretions,  as  the  tartar  of  the  teeth,  the  phos- 
phate of  lime  calculus,  are  formed  of  it.  It  exists  also  in  wheat  and 
almost  all  plants.  It  is  obtained  by  burning  bones  or  antlers  (Cornu 
cervi  ustum),  and  is  employed  for  obtaining  phosphorus  and  phos- 
phate of  soda  (see  pp.  61  and  161). 

Preparation. — Digest  4  ounces  of  hone  ash  in  6  fluid  ounces  of 
hydrochloric  acid  diluted  with  a  pint  of  luater  until  it  is  dissolved. 
Filter,  dilute  the  solution  with  another  pint  of  water,  and  add  12 
fluid  ounces  of  solution  of  ammonia  or  sufficient  to  produce  an  alka- 
line reaction.  Collect  the  precipitated  phosphate  of  lime  on  a  calico 
filter,  and  wash  it  with  boiling  v/ater  as  long  as  the  liquid  which 
passes  through  occasions  a  precipitate  (chloride  of  silver)  when 
dropped  into  a  solution  of  nitrate  of  silver  acidulated  with  nitric 
acid.    Dry  the  washed  product  at  a  temperature  not  exceeding  212°. 

Bone  earth  contains  nearly  10  per  cent,  of  carbonate  of  lime, 
nearly  1  per  cent,  of  fluoride  of  calcium,  and  0*5  per  cent,  of  phos- 
phate of  magnesia.  The  carbonic  acid  is  expelled  by  the  hydro- 
chloric acid,  and  the  insoluble  fluoride  is  removed  by  filtration.  A 
trace  of  magnesia  remains. 

CJiaracters  and  Tests. — A  light  white  amorphous  powder  insoluble 
in  water,  but  soluble  without  eft'ervescence  (absence  of  carbonate, 
which  is  a  constituent  of  bone  ash)  in  dilute  nitric  acid;  the  solu- 
tion continues  clear  when  an  excess  of  acetate  of  soda  is  added  to  it, 
but  lets  fall  a  white  precipitate  on  the  subsequent  addition  either 
of  oxalate  of  ammonia  or  of  perchloride  of  iron  (these  latter  reagents 
precipitate  oxalate  of  lime  and  phosphate  of  iron  respectively,  both 
of  which  are  soluble  in  nitric  acid,  but  insoluble  in  the  acetic  acid 
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liberated,  see  acetates).  10  grains  dissolve  perfectly  and  without 
effervescence  in  diluted  hydrochloric  acid,  and  the  solution  yields 
with  ammonia  a  white  precipitate  (tricalcic  phosphate),  insoluble  in 
boiling  solution  of  potash,  and  weighing  10  grains  when  washed  and 
dried.  (If  alumina  were  present  it  would  be  dissolved  by  the  caustic 
potash,  and  there  would  be  a  corresponding  loss  of  weight  in  the 
residue.) 

Action.  Uses. — Operation  uncertain.  Proposed  formerly  to  be 
used  in  Mollities  ossium.  It  is  a  constituent  of  James's  powder, 
and  of  Pulvis  antimonialis. 

Dose. — 10  to  30  grains. 

CALCIS  HYPOPHOSPHIS,  P.B.     Hypophosphite  of  Lime. 
CaO,PO,2HO  or  Ca2PH202. 

This  salt  crystallises  in  flattened  prisms  of  a  pearly  lustre.  It  is 
soluble  in  6  parts  of  water,  insoluble  in  rectified  spirit.  It  is  made 
by  boiling  phosphorus  with  milk  of  lime  till  the  odour  of  phos- 
phuretted  hydrogen  is  no  longer  perceived.  4  parts  of  fresh  lime 
are  used  for  1  part  of  phosphorus.  The  w^ater  is  decomposed.  Its 
oxygen  unites  with  part  of  the  phosphorus,  forming  hypophos- 
phorous  acid  (HPH2O2),  which  unites  with  lime  remaining  in  solu- 
tion. The  hydrogen  of  the  water  unites  with  another  portion  of 
the  phosphorus,  forming  phosphuretted  hydrogen,  a  gas  which  takes 
fire  spontaneously  (see  p.  66). 

Action. — See  hypophosphite  of  soda,  p.  164.  These  salts  are 
assumed  to  possess  the  stimulant  action  of  uncombined  phosphorus, 
but  this  cannot  be  so,  since  the  tendency  of  these  salts  is  to  a  higher 
state  of  oxydation,  which  they  soon  attain  at  the  expense  of  the 
oxygen  of  the  blood,  and  exert  their  action  as  phosphoric  acid.  The 
lime  salt  is  an  essential  constituent  of  "  Parishe's  chemical  food."  It 
is  employed  in  the  preparation  of  the  other  hypophosphites. 

Dose. — 2  to  5  grains  in  syrup. 

Pharmaceutical  Use. — The  preparation  of  Hypophosphite  of  soda. 

MAGNESIUM :  Mg  =  1 2  or  Mg  =  24. 

F.  Magnesium.     G.  Magnium. 

This  metal  is  obtained  by  decomposing  chloride  of  magnesium  by 
potassium  or  sodium.  It  has  the  appearance  of  silver,  and  is  hard 
and  ductile ;  sp.  gr.  1  -74 ;  volatile  at  about  the  same  temperature  as 
zinc ;  not  acted  on  by  water  nor  by  air,  except  at  a  high  tempera- 
ture, when  it  becomes  oxydised.  It  burns  with  an  intense  white 
light,  depositing  a  cloud  of  magnesia.  As  a  chloride,  it  forms  a 
constituent  of  sea  water ;  oxydised  and  combined  with  acids,  it  exists 
in  sea  water  and  in  numerous  mineral  springs,  and  as  a  hydrate  or 
native  magnesia  in  a  few  places.  It  forms  a  portion  of  Serpentine, 
Soapstone,  Mica,  Talc,  and  many  other  minerals.  It  exists  in  most 
plants,  as  in  the  straw  of  wheat;  also  in  small  quantity  in  the 
animal  system,  especially  in  the  urine  and  in  some  urinary  calculi. 
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Characters  of  the  Salts  of  Magnesium. — Colourless,  a  bitter 
tuste,  give  a  pink  tinge  with,  eobaltic  nitrate  in  the  blowpipe  flame. 
No  precipitate  with  the  bi carbonates  of  the  alkali  metals  till  boiled ; 
no  precipitate  with  their  carbonates  in  the  presence  of  an  ammonium 
salt,  but  an  immediate  precipitate  of  magnesic  carbonate  with  the 
alkali  carbonates  alone.  The  fixed  alkalies  and  lime  water  preci- 
pitate gelatinous  magnesic  hydrate  insoluble  in  excess.  Ammonia 
produces  an  incomplete  precipitate  soluble  in  ammonic  chloride. 
Ammonic  triphosphate  gives  an  immediate  granular-looking  preci- 
pitate of  stellate  crystals  of  ammonio-magnesic  phosphate  (p.  66), 
soluble  in  acetic  and  mineral  acids.  No  precipitate  with  oxalate 
of  ammonia  mixed  with  chloride  of  ammonium. 

OXYDE  OF  MAGNESIUM:  MgO  =  20  or  MgO=40. 

The  oxyde,  or  magnesia,  may  be  obtained  by  burning  the  car- 
bonate, or  by  adding  potash  or  soda  to  a  solution  of  one  of  its  salts. 
The  Pharmacopoeia  contains  two  following  varieties  of  the  com- 
pound:— 

1.  Magnesia,  P.B. 

Magnesic  oxyde.     Magnesia  usta.     Calcined  Mxignesia  (Heavy). 
Talc  Earth.     F.  Magnesic.     G.  Talkerde.     Bittererde. 

Contains  in  100  parts,  Mg  60-28,  and  O  39*72. 

Preparation. — Carbonate  of  magnesia  is  exposed  to  a  low  red  heat 
in  a  loosely  covered  Hessian  crucible  until  a  small  quantity,  taken 
from  the  centre  of  the  crucible  and  cooled,  causes  no  eff'ervescence 
when  dropped  into  dilute  sulphuric  acid,  i.e.,  until  the  whole  of  the 
carbonic  acid  is  driven  off.  It  should  be  excluded  from  the  air, 
otherwise  it  slowly  absorbs  both  water  and  carbonic  acid  like 
lime. 

Characters  and  Tests. — A  white  powder,  insoluble  in  water,  but 
readily  in  acids  without  effervescence  (absence  of  carbonate).  The 
solution  in  hydrochloric  acid,  when  neutralised  by  a  mixed  solution 
of  ammonia  and  chloride  of  ammonium,  gives  a  copious  precipitate 
(triple  phosphate,  MgH4NP046H20)  with  phosphate  of  soda.  Dis- 
solved in  nitric  acid,  and  neutralised  by  a  mixture  of  ammonia  and 
chloride  of  ammonium,  it  does  not  give  any  precipitate  with  oxalate 
of  ammonia  (absence  of  lime),  or  with  chloride  of  barium  (absence 
of  sulphates). 

Placed  upon  moistened  turmeric  paper  magnesia  turns  it  brown ; 
this  is  due  to  the  solution  of  a  minute  quantity :  according  to  Fyfe, 
51*42  parts  of  cold  water,  and  36*000  of  hot  water,  dissolve  one  part. 
Sprinkled  with  water,  a  distinct  hydrate  containing  18  per  cent,  of 
water  (MgHgOg),  is  formed  without  the  evolution  of  heat.  It  is 
slightly  soluble  in  alcohol.  The  above  preparation  being  made  from 
the  heavy  carbonate,  has  a  sp.  gr.  of  2*3,  and  is  sometimes  called 
heavy  magnesia,  to  distinguish  it  from 
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2.  Magnesia  Levis,  P.B,     Light  Magnesia, 

It  is  obtained  by  the  same  process  from  the  light  carbonate  of 
magnesia.  It  is  so  much  more  bulky  that  it  occupies  3^  times  as 
much  space  as  a  similar  weight  of  the  first  variety.  It  is  supposed 
to  be  somewhat  more  soluble  in  the  juices  of  the  stomach,  and  is 
used  to  make  Pulvis  rhei  compositus. 

Incompatibilities. — Acids,  acidulous  and  metallic  salts,  and  chloride 
of  ammonium. 

Actions  and  Uses. — Magnesia  and  its  carbonate  are  very  similar  in 
their  action  on  the  system.  They  dissolve  to  some  extent  in  the 
acid  fluid  of  the  stomach,  and  are  then  absorbed,  an  equivalent 
quantity  of  carbonic  acid  being  liberated,  which  in  some  cases  may 
form  an  objection  to  its  use.  Magnesia  is  antacid,  and  acts  on  the 
bowels  as  a  laxative;  but  if  given  habitually  as  a  purgative  there  is 
a  danger  of  its  concreting  into  a  mass  in  the  bowel.  It  is  useful  in 
cases  of  heartburn  and  acid  dyspepsia,  in  diarrhoea,  in  gout,  and  in 
calculous  complaints  with  acidity  of  urine.  Alone,  or  with  rhubarb, 
it  is  a  suitable  laxative  for  children.  It  is  an  appropriate  antidote 
in  poisoning  by  oxalic  and  the  mineral  acids. 

Dose. — As  an  antacid,  10  to  30  grains ;  as  a  laxative,  20  to  40 
grains ;  for  infants,  2  to  10  grains. 

MAGNESIA  CARBON  AS,  Carbonate  of  Magnesia: 
3(MgO,C02)  +  MgO  +  5HO  =  191  or  (MgC03)3MgO,5H20  =  382. 

F.  Carbonate  de  Magnesie,     G.  Kolensaure  Bittererde.     Kolensaure 

Talkerde. 
Carbonate  of  magnesia  was  first  called  Magnesia  alba,  and  Corai- 
tissce  Palma  pulvis,  and  also  Pulvis  albus  Romanus,  from  its  medi- 
cinal use  by  Count  de  Palma  at  Rome.  It  occurs  in  some  mineral 
waters,  being  held  in  solution  by  free  carbonic  acidl  It  is  a  very 
large  constituent  of  dolomite  or  magnesian  limestone  (MgCaSCOg). 

Two  varieties  of  so-called  carbonate  of  magnesia  are  prescribed  in 
the  Pharmacopoeia..  They  have  the  same  composition,  and  differ 
only  in  bulk  and  sp.  gr. — a  difference  due  to  the  strength  of  the 
solutions  from  which  the  carbonate  is  precipitated,  that  from  which 
the  heavier  variety  is  precipitated  being  four  times  stronger.  Each 
is  composed  of  a  mixture  of  hydrated  carbonate  and  hydrated  oxyde. 
They  are  as  follows  : — 

1.  Magnesias  Carbonas.  Carbonate,  or  Heavy  Carbonate  of  Magnesia. 
Preparation. — Dissolve  10  ounces  of  sulphate  of  magnesia  and  12 
ounces  of  carbonate  of  soda,  each  in  a  pint  of  water;  mix  the  two 
solutions,  and  evaporate  the  whole  to  dryness  on  a  sand  bath.  Digest 
the  residue  for  half  an  hour  with  2  pints  of  water ;  collect  the  in- 
soluble matter  on  a  calico  filter,  wash  it  repeatedly  with  distilled 
water  until  the  washing  ceases  to  give  a  precipitate  with  chloride  of 
barium.  Finally,  dry  at  a  temperature  not  exceeding  212°.  In 
double  decompositions  of  this  kind  we  have  usually  a  simple  inter- 
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change  of  acids  and  bases,  and  in  this  case  should  have  expected 
sulphate  of  soda  and  carbonate  of  magnesia  only ;  but  the  attraction 
for  basic  water  is  in  respect  of  1  equiv.  of  the  magnesia  sufficiently 
strong  to  liberate  the  carbonic  acid,  thus  :  4MgS04  +  4Na2C03+5H20 
=  3MgC03,MgH202,4H20  +  4Na2S04  +  C02.  The  sulphate  of  soda 
is  separated  by  solution  in  water,  and  so  completely  washed  out  of 
the  magnesian  precipitate  that  chloride  of  barium  fails  to  indicate  a 
trace  of  sulphuric  acid.  An  equiv.  of  carbonic  acid  escapes,  and  a 
mixture  of  3  atoms  of  hydrated  carbonate  with  1  of  hydratecl  mag- 
nesia remains. 

Characters  and  Tests. — A  white  granular  pow^der,  which  dissolves 
with  effervescence  in  the  dilute  mineral  acids,  yielding  solutions 
which,  when  treated  with  chloride  of  ammanium,  are  not  disturbed 
by  the  addition  of  an  excess  of  solution  of  ammonia  (absence  of  lime 
and  alumina),  but  yield  a  copious  crystalline  precipitate  (triple  phos- 
phate) with  phosphate  of  soda.  With  excess  of  hydrochloric  acid  it 
forms  a  clear  solution,  in  which  chloride  of  barium  causes  no  preci- 
pitate (absence  of  sulphuric  acid) ;  another  portion,  supersaturated 
with  ammonia,  gives  no  precipitate  with  oxalic  acid  or  sulphuretted 
hydrogen  (proving  the  absence  of  lime,  alumina,  and  metals  gene- 
rally).. 50  grains  calcined  at  a  red  heat  are  reduced  to  22  of  mag- 
netic oxyde,  both  water  and  carbonic  acid  being  dissipated.  Accord- 
ing to  the  above  formula  only  20*94  grains  should  remain,  since 
382  :  160  :  :  50  :  20*94. 

2.  Magnesiae  Carbonas  Levis,  P,B:     Light  Carbonate  of  Magnesia. 

The  same  ingredients,  and  in  the  same  propo-rtions  as  for  car- 
bonate of  magnesia,  are  used  in.  this  preparation,  but  the  solutions 
are  four  times  more  diluted.  The  mixture  is  boiled  for  15  minutes, 
and  the  magnesic  precipitate  is  then  separated  and  washed  repeatedly 
with  boiling  water  until  the  washings  cease  to  give  a  precipitate  with 
chloride  of  barium. 

Characters  and  Tests. — A  very  light  powder,  composed  of  micro- 
scopic granules  and  slender  prisms.  The  other  characters  and  tests 
are  same  as  those  of  carbonate  of  magnesia. 

Carbonate  of  magnesia  of  both  kinds  is  a  pure  white,  impalpable 
powder.  It  is  sometimes  pressed,  when  in  the  moist  state,  into  the 
form  of  cubes.  Considerable  differences  are  observed  in  the  density 
of  carbonate  of  magnesia,  according  to  the  mode  of  preparation.  It 
is  nearly  insoluble  in  water,  and,  like  lime,  is  more  soluble  in  cold 
than  in  warm  water,  and  the  solubility  is  greatly  increased  by  the 
presence  of  carbonic  acid  (see  the  following  preparation). 

Impurities. — Carbonate  of  magnesia  is  not  liable  to  adulteration. 
If  chalk  or  gypsum  were  used,  the  first  would  be  readily  detected  by 
precipitation  of  the  neutral  solution  with  oxalate  of  ammonia ;  and 
the  second  by  its  insolubility  in  hydrochloric  acid  and  slight  solu- 
bility in  water,  the  solution  precipitating  chloride  of  barium. 

Incompatibilities. — Acids,  acidulous  and  metallic  salts,  chloride 
of  ammonium,  and  lime  water. 
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Actions.  Uses. — Antacid,  laxative.  Differs  from  magnesia  in  tke 
evolution  of  carbonic  acid,  wliich  renders  it  unsuitable  in  flatulency 
and  in  poisoning  by  tbe  corrosive  acids.  But  in  other  cases,  where 
the  presence  of  carbonic  acid  is  desirable,  as  in  irritability  of  the 
stomach,  the  action  of  the  carbonate  is  milder  and  more  effica- 
cious. 

Dose. — 5  to  20  grains  as  an  antacid ;  15  to  60  grains  as  a  laxative, 
with  water,  milk,  &c. ;  14  grs.  =  20  of  citric  acid. 

Pharmaceutical  Uses. — In  tke  preparation  of  Trochisci  bismuthi 
(2J  grains  nearly  in  each).  Liquor  magnesia  citratis,  and  the  follow- 
ing:— 

3.  Liquor  Magnesiae   Carbonatis,  P.B.     Solution  of  Carbonate  (or 
Bicarbonate)  of  Magnesia,     Fluid  Magnesia. 

Preparation. — Add  to  a  boiling  sokition  of  2  oimces  of  sulphate 
of  magnesia  in  ^  a  pint  of  water,  a  sokition  of  2^  ounces  of  carbonate 
of  soda  in  ^  a  pint  of  water,  and  boil  the  mixture  until  carbonic 
acid  ceases  to  be  evolved.  Collect  and  wash  the  precipitated  car- 
bonate until  the  washing  ceases  to  give  a  precipitate  with  chloride  of 
barium.  Mix  it  with  a  pint  of  water,  saturate  it  with  washed 
carbonic  acid^  and  let  it  remain  in  contact  with  an  excess  of  the  gas 
under  pressure  for  twenty-fout*  hours.  Then  filter  from  any  undis- 
solved carbonate  of  magnesia;  again  pass  carbonic  acid  into  the 
solution,  and  bottle  it.  This  solution  contains  about  13  grains  of 
carbonate  of  magnesia  in  a  fluid  ounce.  It  resembles  the  well- 
known  solutions  of  Diameford  and  Murray.  It  probably  contains 
the  bicarbonate  of  magnesia. 

Characters  and  Tests. — Effervesces  slightly,  or  not  at  all,  when  the 
containing  vessel  is  first  opened.  The  liquid  is  clear,  and  free  from 
any  bitter  taste ;  a  fluid  ounce  of  it  evaporated  to  dryness  yields  a 
white  solid  residue,  which  after  calcination  weighs  not  less  than  5 
grains  (magnesia).  This  residue  is  insoluble  in  water,  and  answers 
to  the  test  for  magnesia.  Allowed  to  evaporate  spontaneously,  long 
transparent  rectangular  crystals  are  deposited  from  the  solution. 

A  substitute  may  be  prepared  by  pouring  a  bottla  of  ordinary 
soda  water  (carbonic  acid  water)  over  60  grains  of  the  light  car- 
bonate of  magnesia;  or  a  mixture  of  crystallised  sulphate  of 
magnesia  and  crystallised  carbonate  of  soda  in  powder  in  equi- 
valent proportions  (123  parts  of  th-e  former  to  148  of  the 
latter). 

Uses. — An  agreeable  form  of  the  carbonate  for  exhibition  in 
dyspepsia  and  the  lithic  acid  diathesis. 

IJose. — 1  to  2  fluid  ounces. 

MAGNESIA  CITRAS.     Citrate  of  Magnesia, 

3MgO,Ci2H50j^4HO  or  3Mg2C6H607,4H20 . 

This  salt  is  formed  when  a  solution  of  citric  acid  is  neutralised 
with  magnesia  or  magnesic  carbonate.     It  is  obtained  as  a  white 
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amorphous  and  nearly  tasteless  powder,  on  evaporating  the  solution 
to  dryness.  It  is  sparingly  soluble  in  water,  but  is  readily  soluble 
in  water  acidulated  with  an  excess  of  citric  acid,  when  the  acid  or 
magnesic  dihydric  citrate  (see  below)  is  formed. 

Eobiquet  prepares  this  soluble  salt  by  mixing  carbonate  of  mag- 
nesia 63  parts,  with  citric  acid  100  parts,  dissolved  in  a  small  quan- 
tity of  water,  taking  care  to  avoid  any  elevation  of  temperature. 
The  product  is  dried  in  a  stove,  and  forms  a  light,  spongy,  brittle 
mass,  which  should  be  readily  soluble  in  water. 

Action  and  Use. — It  is  a  mild  saline,  and  may  be  given  in  effer- 
vescence by  mixing  14  parts  of  dried  citric  acid  with  10  of  carbonate 
of  magnesia,  and  adding  to  water  when  required.  A  preparation 
has  been  sold  as  Effervescing  Citrate  of  Magnesia,  which  contains  no 
magnesia  at  all,  but  is  analogous  to  the  Sodse  Citro-tartaras  efferves- 
cens  of  the  Pharmacopoeia. 

LIQUOR  MAGNESIA   CITRATIS,  P.B.     Solution   of  Citrate  of 
Magnesia.     F.  Limonade  purgative  au  Citrate  de  Magnesie. 

A  solution  of  acid  or  magnesic  dihydric  citrate,  MgH2CgH.07,H20, 
in  a  slight  excess  of  citric  acid  and  carbonic  acid  water. 

Preparation. — Dissolve  200  grains  of  citric  acid  in  20  ounces  of 
water,  and  having  added  100  grains  of  carbonate  of  magnesia,  stir 
until  it  is  dissolved.  Filter  the  solution  into  a  soda  water  bottle, 
add  ^  fluid  ounce  of  syrwp  of  lemons;  then  introduce  40  grains  of 
bicarbonate  of  potash  in  crystals,  and  immediately  close  the  bottle 
with  a  cork,  which  should  be  secured  with  string  or  wire.  After- 
wards shake  the  bottle  untU  the  bicarbonate  of  potash  is  dis- 
solved. 

Action  and  Use. — An  agreeable  and  mild  aperient  draught  suitable 
for  children  and  delicate  persons,  and  especially  where  there  is 
irritability  of  the  stomach. 

Dose. — 5  to  10  fluid  ounces. 

MAGNESIiE  SULPHAS,  P.^.     Bulphate  of  Magnesia. 

MgO,SO3-f7HO  =  60-f63,  or  MgSO4,7H2O  =  120-M26. 

Epsom  Salts,     Vitriolated  Magnesia.     F.  Sulphate  de  Magnesie, 
G.  Schwefelsaure  Bittererde. 

Contains  in  100  parts,  crystals,  MgO  16-36,  SO3  32'47,  H2O  51*27 ; 
dry,  MgO  33*50,  SO3  66*50. 

This  salt  was  discovered  in  1675  by  Dr  Grew,  in  a  spring  at 
Epsom.  It  is  found  in  many  countries  effloresced  on  the  soil,  and 
on  rocks  which  contain  a  sulphate  or  sulphide.  It  is  called  hair 
&alt  and  bitter  salt.  It  exists  in  many  mineral  springs  and  in  sea 
water  in  the  proportion  of  15  to  20  grains  in  a  pint.  Its  true  nature 
was  fully  explained  by  Dr  Black  in  1755. 

Preparation. — There   are  three  great  sources  of  this,   the  most 
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important  salt  of  magnesia, — viz.,  1.  Bittern  ;  2.  MagnesLte ;  and  3. 
Dolomite.  Bittern  (sea  water  left  after  the  crystallisation  of  com- 
mon salt,  see  p.  84)  contains  sulphate  of  magnesia  and  chloride  of 
magnesium.  The  former  crystallises  on  further  evaporation  of  the 
fluid,  and  the  whole  of  the  magnesia  may  be  separated  as  sulphate, 
by  the  addition  of  sulphuric  acid  to  the  mother  liquor  and  crystal- 
lisation. The  sulphate  is  prepared  from  magnesite  (native  carbonate 
of  magnesia)  by  merely  saturating  it  with  sulphuric  acid  and  crystal- 
lising the  solution.  Dolomite,  or  magnesian  limestone  (MgCaZCOg), 
has  now  become  the  chief  source  of  sulphate  of  magnesia.  It  may 
be  prepared  by  simply  saturating  dilute  sulphuric  acid  with  the 
powdered  stone  and  separating  the  soluble  magnesic  sulphate  from 
the  insoluble  calcic  sulphate ;  or  the  stone  may  be  roasted  to  expel 
carbonic  acid,  slaked,  and  largely  washed  with  water,  to  remove 
part  of  the  lime ;  then  mixed  with  sulphuric  acid,  and  the  mixed 
calcic  and  magnesic  sulphates  separated  by  crystallisation.  Some- 
times it  is  more  convenient  to  remove  the  lime  from  the  mixed 
hydrates  by  a  carefully  adjusted  quantity  of  hydrochloric  acid,  and 
to  convert  the  magnesia  thus  isolated  into  sulphate  by  digesting 
it  with  sulphate  of  iron.  The  magnesia  displaces  the  sulphuric 
acid  from  the  salt,  and  the  iron  separates  as  hyd  rated  protoxyde: 
FeS04-fH2MgO2  =  MgSO4-j-H2FeO2:  the  latter  rapidly  changes  to 
the  rusty  peroxyde,  and  is  filtered  away.. 

Characters  and  Tests, — In  minute  colourless  and  transparent  right 
rhombic  prisms  (fig.  38),  possessing  a  bitter 
taste,  slightly  efflorescent  in  dry  air,  soluble 
in  their  own  weight  of  water  at  60°,  and  in 
less  than  three-fourths  of  their  weight  at 
212°.  Insoluble  in  alcohol.  Heated  mode- 
rately, the  salt-  loses  its  water  of  crystallisa- 
tion, and  at  a  higher  temperature  fuses  into 
a  white  enamel.  If  the  heat  be  intense 
and  prolonged,  some  of  the  acid  is  dissipated. 
An  aqueous  solution  of  the  salt  gives  copious 
white  precipitates  with  chloride  of  barium, 
and  with  a  mixed  solution  of  ammonia, 
chloride  of  ammonium  and  phosphate  of 
^^^-  ^^'  soda  (indicating  respectively  the  presence  of 

sulphui'ic  acid  and  magnesia, — the  precipitate  of  triple  phosphate 
is  granular,  and  composed  of  microscopical  crystals).  The  aqueous 
solution  is  not  precipitated  at  ordinary  temperatures  by  oxalate  of 
ammonia  (showing  the  absence  of  lime),  nor  should  it  give  a  brown 
precipitate  (peroxyde  of  iron  or  manganese)  with  chlorinated  lime 
or  soda.  The  precipitate  (carbonate  and  hydrate  of  magnesia)  given 
by  carbonate  of  soda  in  a  boiling  solution  of  100  grains  of  the  salt, 
should,  when  well-washed,  dried,  and  heated  to  redness,  weigh 
16*28  grains  (of  magnesia). 

Sulphate  of  magnesia  is  isomorphous  with  sulphate  of  zinc,  and 
the  crystals  of  the  two  salts  are  undistinguishable  by  the  eye.    The 
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taste  readily  distinguishes  between  them.     Sulphide  of  ammonium 
is  an  equally  decisive  mode  of  discrimination. 

Sulphate  of  magnesia  is  usually  pure.  If  it  show  a  tendency  to 
deliquescence,  a  little  chloride  of  magnesia  is  present,  and  this  may 
be  detected  by  nitrate  of  silver,  or  the  evolution  of  hydrochloric 
acid  on  moistening  the  crystals  with  vsulphuric  acid  and  gently 
warming.  The  presence  of  sulphate  of  soda,  in  the  absence  of  other 
impurities,  is  indicated  by  a  falling  short  in  the  weight  of  magaesia, 
obtained,  as  above,  by  ignition  of  the  precipitate  by  carbonate  of 
soda. 

Incompatibilities. — Potash,  soda,  ammonia,  and  other  carbonates ; 
lime  water,  and  salts  of  lime,  barium,  and  lead.  See  salts  of  mag- 
nesia, p.  183.  The  bicarbonates  of  potash  and  soda  and  sesquicar- 
bonate  of  ammonia  do  not  produce  j^recipitates  unless  carl)onic  acid 
is  driven  off  by  heating  the  mixed  solutions. 

Action. — This  salt  is  readily  absorbed  into  the  blood  in  the  upper 
part  of  the  alimentary  canal,  and  rejected  fi^om  the  lower  portions  of 
it  with  a  considerable  quantity  of  water.  The  direct  action  of  the 
sulphate  in  the  blood  is  to  diminish  the  cohesive  tendency  of  the 
red  corpuscles,  and  to  retard  coagulation.  In  escaping  from  the 
blood-vessels,  it  is  probable  that  it  carries  out  a  portion  of  the  fibrin 
of  the  blood  with  it.  The  action  of  sulphate  of  magnesia  is  there- 
fore decidedly  antiplethoric  and  antiphlogistic. 

Medicinal  Uses. — As  a  mild  and  efficacious  purgative,  it  is  useful 
in  all  cases  when  more  than  a  laxative  effect  is  required.  It  is  par- 
ticularly suitable  in  plethora  and  febrile  disorders.  It  should  be 
taken  fasting  (an  hour  or  two  before  breakfast),  well  diluted  with 
water,  whereby  the  nauseous  bitter  taste  of  the  concentrated  solu- 
tion is  converted  into  a  not  very  disagreeable  saline  flavour.  The 
addition  of  an  ounce  or  two  of  the  acid  infusion  of  roses,  or  30 
minims  of  dilute  sulphuric  acid,  increases  its  purgative  effect.  It  is 
an  appropriate  antidote  in  poisoning  by  acetate  of  lead  or  the  salts 
of  baryta. 

Dose. — J  to  I  ounce,  wdth  an  aromatic  carminative. 

Pharmaceutical  Uses. — Employed  in  the  Mistura  sennae  composita 
(1  ounce  in  5  fluid  ounces),  and  the  following  two  preparations: — 

1.  Enema  Ma,gnesise  Sulphatis,  P.B.     Enema  of  Sulphate  of  Mag- 
nesia. 

Composed  of  1  ounce  of  the  salt  dissolved  in  15  fluid  ounces  of 
mucilage  of  starch,  and  then  mixed  with  1  fluid  ounce  of  olive 
oil. 

Action  and  Use. — A  cooling  demulcent  purge  in  constipation,  or 
in  coma,  &c.,  where  there  is  a  difficulty  in  giving  an  aperient  by  the 
mouth. 
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2.  Solution  of  Ammonio- sulphate  of  Magnesia,  P.B, 

MgS04,H4NS04,6H20 . 

Preparation. — Dissolve  1  ounce  of  sulphate  of  magnesia  and  ^ 
ounce  of  chloride  of  ammonium  in  8  fluid  ounces  of  water,  and  to  the 
mixture  add  ^  fluid  ounce  of  solution  of  ammonia  and  enough  water 
to  measure  in  all  10  fluid  ounces.     Filter. 

Uses. — A  test  for  phosphoric  acid  and  the  phosphates  with  which 
it  yields  a  crj^stalline  precipitate  of  triple  phosphate,  MgH4NP04, 
6H2O  (see  p.  66). 

CHLORIDE  OF  MAGNESIUM:  MgCl - 47 '5  or  MgClg  =  95. 

Is  a  plentiful  constituent  of  several  fashionable  springs  (see  pp.  43 
to  46)  and  of  sea  water.     It  is  a  stimulant  purgative. 

ALUMINIUM:  Al  =  13*75  or  Al=27'5. 

This  metal  was  discovered  by  Davy,  and  carefully  examined  by 
Wohler  in  1828.  It  has  lately  been  produced  in  considerable 
quantity  by  M.  Deville  of  Paris.  It  is  a  w^hite  malleable  metal 
resembling  zinc  in  colour  and  hardness,  of  sp.  gr.  2 '5.  After  fusion 
it  crystallises  on  cooling  in  regular  octohedra.  Nitric  acid  has 
but  little  action  upon  it,  even  at  a  boiling  temperature.  Solutions  of 
the  alkalies,  on  the  contrary,  attack  it  vehemently,  and  convert  it 
into  alumina,  wdth  the  evolution  of  hydrogen.  Its  lightness  and 
insusceptibility  of  oxydation  admirably  suit  it  for  weights  repre- 
senting fractions  of  a  grain. 

Characters  of  the  Salts  of  Aluminium. — A  sweet  astringent 
taste,  and  acid  reaction.  They  assume  a  pale  azure  blue  when 
moistened  with  nitrate  of  cobalt  and  gently  ignited.  A  white  pre- 
cipitate (hydrate  of  alumina)  with  sul]Dhide  of  ammonium  and 
evolution  of  sulphuretted  hydrogen.  A  bulky  gelatinous  precipitate 
(hydrate  of  alumina)  with  ammonia  and  the  carbonates  of  the  alka- 
lies, nearly  insoluble  in  excess,  but  soluble  in  caustic  potash,  and 
reprecipitated  by  chloride  of  ammonium.  Sulphate  of  potash  and 
slight  excess  of  sulphuric  acid  yield,  with  salts  of  aluminium,  regular 
octohedra  of  alum. 

Alumina  (AlgO.,  =  103)  the  only  oxyde,  is  isomorphous  with  sesqui- 
oxyde  of  iron.  It  may  be  obtained  by  treating  solution  of  alum 
with  an  excess  of  ammonia,  when  a  copious  precipitate  of  white 
gelatinous  hydrate  of  alumina  falls  down;  or  by  prolonged  ignition 
of  ammonia  alum  (see  Alumen). 

Alumina  is  devoid  of  smell  or  taste,  but  adheres  to  the  tongue; 
is  very  infusible,  has  a  great  affinity  for  water,  attracting  it  from  the 
atmosphere  to  the  extent  of  one-third  of  its  own  weight.  When 
mixed  with  water  it  is  distinguished  by  its  plasticity ;  hence,  in  its 
impure  state,  it  has  from  the  earliest  times  been  employed  in  pottery. 
It  has  also  a  strong  affinity  for  various  organic  substances,  and  espe- 
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cially  colouring  matters;  salts,  therefore,  which,  contain  it,  have  been 
long  employed  in  dyeing  and  calico-printing. 

Alumina  fuses  before  the  oxyhydrogen  blowpipe,  forming  a  trans- 
parent colourless  mass  like  corundum.  In  its  crystalline  state 
tinged  with  a  trace  of  metallic  oxyde  (chrome  or  iron),  it  is  familiar 
as  the  ruby  and  sapphire.  The  six-sided  prisms  of  corundum  are 
also  nearly  pure  alumina.  Emery  is  a  less  pure  form.  All  are 
remarkable  for  their  hardness,  which  is  but  little  inferior  to  that  of 
the  diamond.  Clay,  which  is  the  basis  of  artificial  building  mate- 
rials, and  of  earthenware  and  porcelain,  is  a  combination  of  alumina 
and  silica. 

Utensils  required  to  stand  a  high  temperature  are  made  of  a  pure 
infusible  siliceous  clay,  nearly  colourless.  Oxyde  of  iron  gives  a 
brown  colour,  and  renders  the  clay  fusible.  The  composition  of  the 
fictile  utensils  employed  in  chemical  and  pharmaceutical  operations 
is  represented  in  the  following  table: — 


Porcelain. 

Wedg- 

Lam- 
beth 

Hessian 

wood 

stone- 
ware. 

cru- 

Silica,.     .     . 

English. 

Berlin. 

Sevres. 

Meissen. 

ware. 

cibles. 

40-60 

71-34 

58-0 

57-7 

66-49 

74-00 

71 

Alumina, 

24-15 

23-76 

34-5 

36-0 

26-00 

22-04 

25 

Oxyde  of  iron, 

1-74 

0-8 

6-12 

2-00 

4 

Lime,  .     .     . 

1*4-22 

0-57 

4-5 

0-3 

1-04 

0-60 

... 

Alkali,     .     . 

5-28 

2-00 

3-0 

5-2 

0-20 

1-06 

Magnesia,     . 

0-43 

0-20 

trace. 

0-15 

0-17 

Bone   earth  ) 

and  oxyde  > 

15-32 

... 

... 

... 

of  iron,       ) 

100-00 

99-61 

100-0 

100-0 

100-00 

99-87 

100 

Earthenware  forming  the  table  service  and  kitchen  utensils  are 
made  of  inferior  and  more  fusible  kinds  of  clay.  As  it  is  not  fused 
in  the  process  of  firing,  it  is  porous  and  readily  cracks  on  the  sudden 
application  of  heat  or  cold.  It  is  rendered  impervious  to  liquids  by 
a  varnish  of  hard  glaze,  which  almost  always  contains  lead.  Earthen- 
ware uteQsils  are  therefore  unsuitable  for  use  in  the  laboratory. 


ALUMEN,  P.B,     Alum. 
NH40S03,Al203,3S03  -h  24H0  or  H4NA1(S04)2,12H20  =237-5-1-216. 

Sulphate  of  Ammonia  and  Alumina,     Ammonia  Alum.     Argilla 
Vitriolata.     F.  Alun.     G.  Alaun. 

The  names  Alumen  of  the  Romans  (Pliny  xxxv.  c.  15)  and  arvTr- 
rr,pioe>  of  the  Greeks  (Diosc.  v.  c.  122)  were  no  doubt  applied  to  several 
salts  of  the  nature  of  vitriols,  and  among  them  to  the  natural  sul- 
phate of  iron.     The  Arabs  also  included  a  variety  of  salts  under  the 
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generic  name  of  Shib.  Alum,  however,  was  probably  not  unknown, 
as  Pliny  (xxxv.  c.  15,  §  52)  says,  "  Quoniani  inficiendis  claro  colore 
lanis,  candidum  liquidumque  utilissimum  est/^  The  Egyptians  and 
Hindoos  have  from  the  very  early  ages  been  acquainted  with  the 
arts  of  dyeing  and  of  calico-printing.  The  Hindoos  employ  potash 
alum  for  clarifying  muddy  water.  It  may  be  obtained  in  every 
Indian  bazaar,  and  is  manufactured  in  Cutch.  The  first  alum 
works  known  to  Europeans  were  established  at  Eoccha,  formerly 
called  Edessa,  in  Syria  (whence  the  commercial  name  of  roch  alum); 
then  near  Smyrna,  whence  the  Genoese  and  others  supplied  Europe. 
About  the  middle  of  the  fifteenth  century  they  were  established  in 
Italy,  afterwards  in  Germany,  Spain,  and  at  Whitby  in  England  in 
the  reign  of  Elizabeth.     (Aikin,  Did.  i.  p.  43.) 

There  are  several  kinds  of  alum.  The  best  known  is  potash 
alum  (KA12S04,12H20),  a  sesquisulphate  of  alumina  combined  with 
sulphate  of  potash.  Soda  alum  and  ammonia  alum  are  formed  by 
replacing  the  equivalent  of  potash  with  one  of  soda  or  ammonia. 
Iron  alum  results  when  the  alumina  is  replaced  by  peroxyde  of  iron. 
These  alums  have  all  the  same  crystalline  form,  and  resemble  each 
other  in  astringency  and  medicinal  properties.  As  ammonia  alum 
has  the  same  value  in  the  arts  as  potash  alum,  and  as  it  is  far 
more  easily  and  cheaply  made  by  means  of  the  sulphate  of  am- 
monia obtained  from  gas  liquor,  it  has  to  a  great  extent  taken 
the  place  of  the  old  potash  alum  in  commerce.  Ammonia  alum 
is  now  adopted  in  the  B.P.,  instead  of  potash  alum  previously  alone 
recognised. 

Preparation, — Alum  is  prepared  in  England  by  the  two  following 
processes: — 1.  Finely  powdered  clay  or  shale  is  gently  roasted  and 
then  mixed  with  half  its  weight  of  sulphuric  acid,  and  heated  for 
three  or  four  days.  The  mass  is  next  lixiviated,  and  the  solution 
of  aluminic  sulphate  (AI23SO4)  freed  from  iron  by  the  addition  of 
potassic  or  sodic  ferrocyanide.  As  long  as  a  blue  precipitate  forms 
(see  p.  100),  the  clear  liquor  is  then  decanted,  evaporated,  and 
crystallised  as  aluminic  sulphate,  or  mixed  with  a  due  proportion  of 
sulphate  of  potash,  soda,  or  ammonia,  and  crystallised  as  alum.  2. 
By  freely  exposing  to  the  air  for  a  time,  or  roasting  aluminous 
schist — a  bituminous  shale  containing  a  large  proportion  of  finely 
divided  iron  pyrites  (FeSg)  disseminated  through  it.  By  either  pro- 
cess the  sulphide  of  iron  is  converted,  by  the  absorption  of  oxygen, 
into  sulphate  and  sulphuric  acid,  thus; — 2FeS2+60  =  2FeS+2S04, 
and  FeS+40=FeS04 .  The  sulphuric  acid  combines  as  it  is  formed 
with  the  alumina.  After  a  time  the  mass  is  lixiviated,  and  sul- 
phates of  alumina  and  iron  separated  from  each  other  by  crystal- 
lisation, and  the  aluminic  sulphate  converted  into  alum  by  the 
addition  of  an  alkaline  sulphate,  or  where,  as  in  the  Whitby  works, 
the  sulphate  of  alumina  much  exceeds  that  of  the  sulphate  of  iron, 
chloride  of  potassium  is  added  instead  of  sulphate  of  potash,  whereby 
this  salt  and  the  very  soluble  chloride  of  iron  are  formed,  thus: — 
2KCl+FeS04=FeCl2+K2S04.      The  sulphate  of  potash  combines 
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with  the  aluniinic  sulphate  to  form  alum,  which  is  readily  crystallised 
from  the  ferrous  chloride. 

Gliaracters  and  Tests, — In  colourless  transparent  crystalline  masses, 
exhibiting  the  faces  of  the  regular  octahedron  (fig. 
39),  and  having  an  acid,  sweetish,  astringent  taste, 
soluble  in  about  18  parts  of  water  at  60°,  and  |  of 
its  weight  at  212°.  At  92°  it  melts  in  the  water  of 
crystallisation,  and  if  the  heat  be  increased,  the 
whole  of  this  water  is  expelled.  Above  400°, 
ammonia  and  suljDhuric  acid  escape,  and  the  residue 
is  composed  of  a  mixture  of  alumina  and  sulphate  Fig.  39. 

of  alumina.  By  prolonged  ignition  at  aa  intense 
heat,  the  remaining  sulphuric  acid  is  expelled,  and  pure  alumina 
remains.  An  aqueous  solution  of  the  salt  gives,  with  caustic  potash 
or  soda,  a  white  precipitate  (hydrate  of  alumina),  soluble  in  excess 
of  the  reagent  (showing  absence  of  lime),  and  the  mixture  evolves 
ammonia,  especially  when  heated  (see  p.  121).  Chloride  of  barium 
gives  an  immediate  precipitate  (sulphate  of  baryta).  The  aqueous 
solution  does  not  acquire  a  blue  colour  by  the  addition  of  yellow  or 
red  prussiate  of  potash  (showing  absence  of  both  proto-  and  persalt  of 
iron).  The  potash  alum  of  commerce,  called  roch  alum,  is  in  small 
crystalline  fragments,  with  less  transparency,  and  of  a  reddish  hue. 

Inco7npatihilities. — Alkalies  and  their  carbonates,  lime  water  and 
salts  of  lime,  tartrate  of  potash,  phosphates,  salts  of  lead,  and 
mercury. 

Action.  Uses. — Given  internally  it  undergoes  absorption,  and 
passing  into  the  blood  it  diminishes  all  the  secretions,  and  checks 
hsemorrhage  at  distant  parts.  Alum  applied  in  the  form  of  powder 
is  slightly  caustic,  producing  desiccation,  resulting  in  molecular  dis- 
integration of  the  surface  to  which  it  is  apphed.  As  a  styptic  it  is 
useful  in  epistaxis  and  uterine  haemorrhage.  A  saturated  solution 
may  be  injected  into  the  bleeding  cavity;  and  if  the  bleeding  in  the 
latter  case  be  otherwise  uncontrollable,  a  sponge  saturated  with  a 
strong  solution  may  be  placed  as  a  plug  in  the  upper  part  of  the 
vagina.  It  is  a  useful  styptic  to  check  the  too  free  bleeding  of  leech 
bites.  As  an  astringent  in  fluxes  from  the  alimentary  canal  (as  in 
enteritis  and  dysentery),  it  is  inferior  to  sulphate  of  copper,  but  may 
be  employed  where  the  use  of  that  salt  is  objectionable.  In  leu- 
corrhoea,  gonorrhoea,  purulent  ophthalmia,  and  chronic  catarrh,  it 
is  a  most  valuable  remedy.  In  the  latter  disease  inhalation  of  the 
powder  is  used.  A  mixture  of  equal  parts  of  very  fiaely  powdered 
alum,  calcined  magnesia,  and  powdered  gum  acacia  are  placed  in  a 
wooden  box,  containing  a  large  wheel  with  broad  plate-like  spokes 
like  a  water  wheel,  and  furnished  with  a  multiplying  handle.  The 
dust  being  raised  by  the  rotation  of  the  wheel,  the  patient  inhales 
it  by  means  of  a  wide  tube  communicating  with  the  interior  of  the 
box. 

Dose. — 10  to  20  grains  internally.    As  a  gargle,  lotion,  or  injection, 
a  saturated  aqueous  solution.      A  very  powerful  astringent  lotion 

N 


194  OXALATE  OF  CERIUM. 

is  formed  by  a  combination  of  sulphate  of  zinc  and  alum,  an  ounce 
of  each  being  dissolved  in  3  pints  of  boiling  water.  As  a  collyrium, 
from  2  to  10  grains  to  1  fluid  ounce. 

1.  Alumen  exsiccatum,  P.B.     Dried  Alum.    Alumen  ustum. 

Alum,  when  thoroughly  heated,  forms  a  light,  spongy,  opaque 
mass,  losing  its  water  of  crystallisation,  but  retaining  its  other  pro- 
perties. 

Preparation. — Heat  alum  in  a  porcelain  capsule  till  it  liquefies, 
raise  and  continue  the  heat,  not  allowing  it  to  exceed  400°  till 
aqueous  vapour  ceases  to  be  disengaged,  and  the  salt  has  lost  47  per 
cent,  of  its  weight.  Eeduce  the  residue  to  powder,  and  preserve  it 
in  a  well-stoppered  bottle.  Care  must  be  taken  that  the  heat  is  not 
too  powerful,  or  the  ammonia  and  a  portion  of  the  sulphuric  acid 
will  be  drawn  ofl*. 

Action.  Uses. — Escharotic.  Chiefly  used  to  destroy  exuberant 
granulations,  or  "  proud  flesh;"  for  this  purpose  a  little  of  the  powder 
is  dusted  on  the  surface  of  the  ulcer. 

CERIUM:  Ce=46  or  Ce  =  92. 

This  metal  was  discovered  by  Berzelius  in  1803  in  a  Swedish 
mineral  called  cerite  or  heavy  stone.  It  is  intimately  associated  with 
two  other  rare  metals,  lanthanum  and  didymium,  and  also  with 
iron.  The  latter  is  separated  by  solution  of  the  mineral  in  hydro- 
chloric acid,  and  precipitation  by  benzoate  of  ammonia.  On  the  addi- 
tion of  excess  of  ammonia  oxyde  of  cerium  falls.  The  metal  may 
be  separated  by  treating  the  chloride  with  potassium.  I't  is  diflicult 
to  separate  it  from  traces  of  the  two  metals  above  mentioned. 
Thus  prepared  it  is  a  greyish  metallic  powder,  which  when  heated 
in  the  air  burns,  and  is  converted  into  oxyde. 

OxYDES  OF  Cerium. — These  are  two — protoxyde,  CeO,  and  sesqui- 
oxyde,  06203.  Both  should  be  white,  but  the  former  is  often  coloured 
yellow  or  brownish  yellow  by  oxyde  of  didymium. 

Characters  of  Salts  of  Cerium. — The  soluble  salts  have  a 
sweet  astringent  taste ;  the  alkalies  and  their  carbonates  give  a 
yellowish-white  precipitate,  insoluble  in  excess;  phosphate  of  soda 
precipitates  phosphate  of  cerium,  soluble  in  nitric  acid.  Oxalic  acid 
and  oxalate  of  ammonia  each  give  a  precipitate  of  oxalate  of  cerimn, 
also  soluble  in  nitric  acid.  A  strong  solution  of  either  sulphate  of 
potash  or  soda  precipitates  a  characteristic  double  sulphate  of 
potash,  or  soda  and  cerium.  Yellow  prussiate  of  potash  gives  a 
white  precipitate.  Neither  sulphuretted  hydrogen  nor  infusion  of 
galls  give  any  precipitate. 

OERII  OXALAS,  RB.     OxaMe  of  Cerium, 
2CeO,C406+6HO  or  Oe0204,3H20 . 

Frey^iration. — Add  solution  of  oxalate  of  ammonia  to  a  neutral 
solution  of  the  chloride.     Collect  the  precipitated  oxa'ate  of  cerium 
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on  a  filter,  and  wash  with  water  until  the  filtrate  no  longer  gives 
any  turbidity  with  solution  of  nitrate  of  silver  (absence  of  chlo- 
ride). 

Characters  and  Tests. — A  white  granular  powder,  insoluble  in 
water,  decomposed  at  a  dull  red  heat  into  a  reddish  brown  powder 
(sesquioxyde),  which  dissolves  completely,  and  without  efi'ervescence, 
in  boiling  hydrochloric  acid,  and  the  resulting  solution  gives  with 
solution  of  sulphate  of  potash  a  white  crystalline  precipitate  (ceroso- 
potassic  sulphate).  If  the  salt  be  boiled  with  solution  of  potash 
and  filtered,  the  filtrate  is  not  affected  by  solution  of  chloride  of 
ammonium  (absence  of  lead  or  silver);  but  when  supersaturated 
with  acetic  acid,  it  gives  with  chloride  of  calcium  a  white  precipi- 
tate (oxalate  of  lime),  soluble  in  hydrochloric  acid.  10  grains  when 
incinerated  lose  5*2  grains  in  weight. 

Action  and  Uses. — The  salt  resembles  bismuth  in  its  action.  It 
was  introduced  by  Simpson  as  a  remedy  for  the  vomiting  of  preg- 
nancy and  morbid  uterine  irritation. 

Dose. — 1  to  2  grains. 

MANGANESIUM,  Mn  =  27-5  or  Mn  =  55, 
F.  Manganese.     G.  Mangan. 

This  metal  was  discovered  by  Gahn  in  1774  It  is  hard,  brittle, 
and  of  a  greyish  white  colour,  emitting  a  peculiar  odour  when 
handled  or  in  a  moist  atmosphere.  Sp.  gr.  8.  When  pure,  it 
oxydises  readily  in  the  air,  requiring  to  be  kept  under  naphtha,  and 
is  quickly  dissolved  by  dilute  sulphuric  acid.  It  forms  numerous 
combinations  with  oxygen,  but  the  black,  or  peroxyde,  is  alone 
officinal. 

MAJSTGAITESII  OXYDUM  NIGRUM,  P.B.     Black  Oxyde  of 

Manganese. 
Mn02,  43-5  or  Mn02  =  87. 

Manganesii  Binoxydum.     F.  Oxyde  noir  de  Manganese. 

G.  Manganliy])eroxyd. 

Contains  in  100  parts,  Mn  6322,  O  36-78. 

The  binoxyde  of  manganese,  called  also  peroxyde,  is  found  most 
abundantly  in  nature.  Pyrolusite,  psilomelane,  varvicite,  and  wad 
of  mineralogists,  are  all  forms  of  binoxyde.  It  is  varialde  in  appear- 
ance, sometimes  crystallised  in  needles,  often  in  compact  masses. 

Characters  and  Tests. — A  heavy  (sp.  gr.  4*9)  black  powder,  free 
from  taste  and  odour,  insoluble  in  water,  but  dissolving  almost 
entirely  in  hydrochloric  acid  with  evolution  of  chlorine  (see  p.  87), 
and  gives  off  oxygen  when  ignited. 

Binoxyde  of  manganese  is  seldom  pure,  usually  containing  more 
or  less  of  oxyde  of  iron,  carbonates  of  lime  and  of  iron,  sulphate  of 
baryta,  and  clayey  matter.  Its  purity  is  judged  of  by  the  quantity 
of  oxygen  or  chlorine  evolved,  or  more  conveniently  by  the  com- 
bined reaction  of  the  black  oxyde,  oxalic  and  sulphuric  acids,  sul- 
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phate  of  manganese  is  formed,  and  the  liberated  oxygen  converts  the 
oxalic  acid  into  water  and  carbonic  acid,  thus:  Mn02+H2S04+ 
H2C204  =  MnS04+2H20+2C02 ;  an  equiv.  of  the  binoxyde  giving 
its  own  weight,  t.e.,  2  equivs.  of  carbonic  anhydride.  This  reaction 
illustrates  the  oxydising  property  of  the  binoxyde. 

Pharmaceutical  Uses. — 1.  As  a  source  of  oxygen: — heated  to  redness 
it  gives  off  one-third  of  its  oxygen,  and  becomes  converted  into  red 
oxyde:  3Mn02=02+Mn304.  2.  As  an  oxydising  agent,  heated  with 
sulphuric  acid  it  parts  with  half  of  its  oxygen,  water  and  sulphate  of 
manganese  remaining,  thus :  2Mn02  +  2H2SO4  =  03  +  2MnS04  + 
2H2O.  This  is  illustrated  by  the  conversion  of  oxalic  acid  into 
carbonic  acid  (see  above).  3.  To  liberate  chlorine  from  hydrochloric 
acid  (see  p.  78).  4.  By  the  aid  of  sulphuric  acid  to  liberate  chlo- 
rine, bromine,  and  iodine  from  the  chlorides,  bromides,  and  iodides 
respectively  (see  pp.  75,  88).  5.  In  the  preparation  of  permanganate 
of  potash  (see  p.  144). 

Various  soluble  preparations  of  manganese  have  been  recently 
introduced  as  medicines.  In  small  doses  they  are  alterative  and 
tonic;  in  large  doses,  purgative.  Ure  and  Hannon  state  that  they 
have  a  remarkable  power  of  increasing  the  secretion  of  bile.  The 
sulphate  and  acetate  are  soluble  in  water.  They  may  be  given  as 
alteratives  in  skin  diseases  and  gout,  in  doses  of  5  to  10  grains;  or 
to  the  amount  of  1  to  2  drachms  as  cathartics,  being  especially  suit- 
able in  torpid  states  of  the  liver.     They  are  not  astringent. 

IRON:  Fe  =  28  orFe  =  56. 
Mars  of  the  Alchymists.     F.  Fer.     G.  Eisen. 

Iron  is  found  native,  when  it  is  supposed  to  be  of  meteoric  origin; 
extensively  in  combination  with  oxygen,  sulphur,  carbonic,  and 
sulphuric  acids;  all  these  compounds  being  in  a  more  or  less  pure 
state.  ^  It  also  exists  in  the  vegetable  and  animal  juices,  and  is  an 
essential  constituent  of  the  blood. 

The  metal  is  extracted  from  magnetic  oxyde  and  sjDecular  iron 
ore,  in  Sweden,  Elba,  and  India,  by  heating  them  with  charcoal, 
when  the  carbon  combining  with  the  oxygen,  the  iron  is  set  free 
and  melted. 

In  order  to  separate  it  from  the  carbonate,  iron  pyrites,  clay  iron 
ore,  red  and  brown  haematite,  and  spathose  iron,  each  of  these  ores  is 
first  roasted,  and  then  exposed  to  a  fierce  heat  in  contact  with  char- 
coal, coke  or  small  coal,  and  a  flux  of  either  lime  or  clay,  according  as 
the  ore  is  argillaceous  or  calcareous.  The  carbonic  acid  and  sulphur 
of  the  t>wo  first  named  compounds  are  expelled,  and  the  oxygen  of 
the  latter  is  removed  by  the  carl)on  as  carbonic  oxyde,  which  being 
inflammable  is  utilised  in  roasting  the  ore.  The  earthy  matters 
become  vitrified,  and  form  a  slag  at  the  surface;  while  the  heavy 
particles  of  iron,  falling  down,  run  out  by  a  hole  at  the  bottom  into 
moulds,  and  form  p^^  or  cast  iron.  This  is  still  impure  from  the 
presence  of  charcoal,  sulphur,  and  portions  of  silicon  and  aluminium. 
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It  is  again  twice  fused  in  tlie  refining  and  puddling  furnaces,  and 
exj^osed  to  the  influence  of  a  current  of  air,  at  a  high  temperature, 
when  the  whole  of  the  charcoal  and  sulphur  are  burnt  out,  and  the 
other  impurities  form  a  slag.  In  Bessemer's  process  liquid  crude 
iron  is  decarl)onised  by  forcing  air  through  it  by  machinery.  The 
metal  is  taken  out,  beaten  or  pressed,  and  then  drawn  into  bars, 
which  form  the  malleable  or  wrought  iron  of  commerce. 

Iron  is  whitish  grey,  hard,  but  malleable,  and,  though  more  duc- 
tile than  many,  exceeds  all  the  metals  in  tenacity.  It  may  be 
highly  polished,  and  takes  a  sharp  edge.  Sp.  gr.  7  '8.  It  is  remark- 
able for  its  power  of  attracting  and  being  attracted  by  the  magnet, 
and  of  becoming,  as  do  also  some  of  its  compounds,  magnetic. 
When  heated  it  becomes  soft;  at  a  white  heat  two  pieces  may  be 
inseparably  joined  together,  or  welded.  It  melts  at  a  bright  white 
heat,  or  1587°  of  DanielFs  pyrometer,  but  is  not  volatile.  If  ex- 
posed to  the  air  when  heated,  or  when  moist,  it  absorbs  oxygen,  and 
its  surface  becomes  covered  with  a  coat  of  rust  (FegOgHgO).  It 
burns  in  oxygen  gas  with  vivid  scintillations.  It  slowly  takes  the 
oxygen  of  water,  hydrogen  gas  escaping.  Chlorine,  bromine,  and 
iodine  combine  directly  and  rapidly  with  iron,  so  that  if  it  be 
placed  even  in  a  vessel  of  water  with  either  of  these  elements,  union 
is  speedily  effected,  and  a  solution  of  the  chloride,  bromide,  or  iodide 
is  formed. 

It  combines  with  oxygen  to  form  the  following  compounds: — I. 
Frotoxyde  (FeO),  the  base  of  the  green  salts  of  iron ;  2.  The  ses- 
quioxyde  or  peroxyde  (Fe20.^),  the  base  of  the  yellow  or  red  salts; 
3.  The  black  or  magnetic  oxyde,  FegO^  or  (FeOjFegOg) ;  and  4.  Ferric 
acid,  a  weak  metallic  acid.  Iron  slowly  decomposes  water,  under- 
going oxydation  while  the  hydrogen  is  slowly  escaping.  It  dis- 
solves with  the  evolution  of  hydrogen  in  dilute  sulphuric  or  hydro- 
chloric acid,  a  protosalt  of  iron  being  formed.  The  addition  of 
an  alkali  to  these  solutions  precipitates  a  greenish  white  hydrated 
protoxyde  of  iron  (FeOH^O),  which  on  exposure  to  the  air  rapidly 
absorbs  more  oxygen,  and  is  converted  into  the  hydrated  red  per- 
oxyde  (Fe203H20),  as  occurs  in  the  preparation  of  several  of  the 
compounds  of  iron. 

Characters  of  the  Salts  of  Iron. — 1.  Salts  of  the  protoxyde,  a 
pale  green  colour.  Alkalies  give  a  greenish  grey  precipitate  (hydrated 
protoxyde,  FeO,H20),  which  rapidly  absorbs  oxygen,  and  changes 
to  a  foxy-red  (peroxyde,  Fe203H20).  Ammonia  redissolves  a  por- 
tion of  the  precipitate  it  causes,  and  the  solution  is  completely 
effected  by  the  addition  of  chloride  of  ammonium;  by  the  absorp- 
tion of  oxygen  peroxyde  is  precipitated.  No  precipitate  in  acid 
solutions  by  sulphuretted  hydrogen.  A  black  precipitate  of  hydrated 
sulphide  (FeSHgO)  with  sulphide  of  ammonium.  A  pale  blue 
precipitate,  becoming  darker  on  exposure,  with  yellow  prussiate 
of  potash.  A  bright  blue  (Fe3Fdcy2H20)  with  red  prussiate  of  potash. 
Chlorine,  bromine,  and  nitric  acid,  or  chlorate  of  potash  at  a  boiling, 
temperature,  convert  the  proto-  into  persalts. 
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2.  Salts  of  Peroxyde. — Eeddish-brown  in  solution.  A  foxy-red 
precipitate  with  the  alkalies,  insoluble  in  excess.  Sulphuretted 
hydrogen  converts  them  into  protosalts,  with  separation  of  sulphuric 
acid  and  sulphur,  thus :  2(Fe23S04)  +  2H2S  =  4FeS04  +  2H2SO4  +  Sg . 
Sulphide  of  ammonium  precipitates  black  sesquisulphide  in  the 
hvdrated  form(Fe2S3H20).  Yellow  prussiate  of  potash  gives  Prussian 
blue  (Fe^FcygjHgO).  Med  prussiate  of  potash  causes  only  a  greenish- 
brown  hue,  without  any  precipitate.  Suljjhocyanide  of  potassium 
gives  a  deep  blood-red  colour ;  tincture  of  galls,  in  neutral  solutions, 
an  inky  precipitate. 

Action  and  Uses  of  the  Compounds  of  Iron. — The  preparations  of 
iron,  grouped  together  as  chalybeates,  are  commonly  said  to  be 
tonics,  but  they  are  not  of  use  in  cases  of  simple  debility,  except 
when  attended  with  paleness  or  anaemia.  In  anaemia  there  is  a 
deficiency  of  the  red  capsules  of  the  blood,  which  contain  iron. 
When  a  chalybeate  medicine  is  administered,  it  is  partly  or  entirely 
absorbed,  according  to  its  solubility,  and  its  passage  into  the  blood 
is  commonly  succeeded  by  an  increase  in  the  amount  of  the  red 
corpuscles.  Iron  is  the  only  direct  remedy  which  can  be  employed 
in  anaemia  and  its  kindred  disorders. 

The  persalts  (of  which  the  perchloride  may  be  taken  as  the  t^^e) 
are  astringent,  and  somewhat  corrosive.  The  protosalts  (of  which 
the  sulphate  is  the  type)  are  less  astringent,  and  more  readily 
absorbed.  Among  the  milder  preparations  are  reduced  iron,  car- 
bonate of  iron,  and  the  phosphate  of  iron,  insoluble  in  water,  but 
dissolved  in  the  stomach  to  some  extent;  also  the  ammonio-citrate 
and  the  potassio-tartrate,  which  are  soluble,  and  very  efiicient. 

The  iodide  of  iron  com  bines  the  powers  of  its  two  constituents ; 
it  may  be  given  with  great  advantage  in  small  doses  in  scrofula 
combined  with  anaemia. 

1.  Ferrum,  P.B.     Iron. 

Wrought  iron  in  the  form  of  wire  or  nails,  free  from  oxyde. 
Wire  (and  nails  are  made  from  wire)  is  the  purest  and  most  malle- 
able form  of  iron,  and  is  therefore  selected  for  medicinal  use. 

Pharmaceutical  Uses. — In  the  preparation  of  Ferri  iodidum,  Ferri 
sulphas,  Ferri  sulphas  granulata.  Liquor  ferri  perchloridi  fortior, 
Liquor  ferri  pernitratis,  Mistura  ferri  aromatica,  Pilula  ferri  iodidi, 
Syrupus  ferri  iodidi,  and  Vinum  ferri. 

2.  Ferrum  Redactum,  P.B.     Reduced  Iron,     Ferri  Pulvis. 
Metallic  iron,  with  a  variable  amount  of  magnetic  oxyde. 
Preparation. — Pass  perfectly  dry  hydrogen  through  hydrated  per- 

oxyde  of  iron  enclosed  in  the  centre  of  a  gun  barrel  between  plugs 
of  asbestos,,  and  heated  to  a  strong  red  heat  until  the  hydrogen  is 
no  longer  absorbed..  Then  remove  the  fire  and  allow  the  furnace  to 
cool,  and  continue  the  stream  of  hydrogen  until  the  gun  barrel  and 
its  contents  are  of  the  temperature  of  the  air.  Withdraw  the  reduced 
iron,  and  enclose  it  in  a  dry-stoppered  bottle.  Fe203  +  3H2=Fe2-f- 
3H2O,  the  steam  thus  formed  by  the  union  of  the  hydrogen  and 
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the  oxygen  of  the  oxyde,  condenses  in  the  water  into  which  the  exit 
tube  of  the  gun  barrel  dips.  But  some  magnetic  oxyde  is  also 
formed ;  thus,  SFegOg  +  Hg  =  HgO  +  2Fe304 . 

Characters  and  Tests. — A  fine  greyish  black  powder,  strongly 
attracted  by  the  magnet,  and  exhibiting  metallic  streaks  when 
rubbed  with  firm  pressure  in  a  mortar.  It  dissolves  in  hydrochloric 
acid,  with  the  evolution  of  hydrogen,  and  the  solution  gives  a  light 
blue  precipitate  with  the  yellow  prussiate  of  potash  (absence  of 
peroxyde).  10  grains  added  to  an  aqueous  solution  of  50  grains  of 
iodine  and  50  grains  of  iodide  of  potassium,  and  digested  in  a  small 
flask  at  a  gentle  heat,  leave  not  more  than  5  grains  (magnetic  oxyde : — 
the  iodine  is  dissolved  by  the  iodide  of  potassium,  and  this  solution 
of  free  iodine  readily  combines  with  the  finely  divided  iron,  and 
dissolves  it  out  of  the  magnetic  oxyde  which  remains  unaltered), 
undissolved,  which  should  be  entirely  soluble  in  hydrochloric  acid 
(absence  of  silica  and  mechanical  impurities).  The  preparation 
should  therefore  contain  at  least  half  its  weight  of  finely  divided 
metallic  iron.  It  is  said  that  the  magnetic  oxyde  of  iron  is  often 
substituted  for  this  iron  powder,  the  Fer  reduit  of  Quevenne.  It  is 
certain  that  it  often  contains  as  much  as  18  to  20  per  cent,  of 
oxygen,  which  it  probably  absorbs  from  the  atmosphere.  As  a 
subsulphate  is  frequently  forn:ted  in  the  precipitation  of  the  per- 
oxyde, the  reduced  iron  may  also  contain  some  sulphide  of  iron. 
This  interferes  with  its  utility  as  a  medicine,  HgS  being  evolved  in 
the  stomach,  and  causing  disagreeable  eructations. 

Action.  Uses. — Iron  in  a  pure  state  or  in  filings  is  nearly  inert ; 
but  in  this  finel}^  separated  form  it  is  easily  dissolved  in  the  stomach; 
it  acts  as  a  tonic.     It  is  soluble  to  some  extent  in  cod-liver  oil. 

Dose. — 1  to  10  grains  in  electuary,  with  honey  or  treacle,  in 
pills  with  extract  of  liquorice,  or  in  the  following  form  :— 

3.  Trochisci  Ferri  Redacti,  P.B.     Reduced  Iron  Lozenges. 

Preparation. — Mix  together  720  grains  of  reduced  iron,  25  ounces 
of  powdered  sugar,  and  1  ounce  of  gum  acacia;  add  2  fluid  ounces 
of  mucilage  of  gum  acacia,  and  1  ounce  of  water,  and  form  a  proper 
mass.     Divide  into  720  lozenges,  and  dry  with  a  moderate  heat. 

Each  lozenge  contains  1  grain  of  reduced  iron. 

Dose. — 1  to  6  lozenges. 

FERRI  PEROXYDXJM  HYDRATUM.     Hydrated  Peroxyde  of  Iron, 

Fe203,HO  =  80 -f  9  or  Fe^OgjHgO  =  160  + 18. 

Ferric  Oxyde.     Sesquioxyde.     Red  Oxyde.     Golcothar.    Crocus  Martis. 

Rouge.     F.  Peroxijde  de  Fer.     G.  Rothes  Eisenoxyd. 

Contains  in  100  parts,  Fe  59*89,  O  25*67,  and  HgO  14-44. 

This  oxyde  of  iron  is  abundant  in  nature  as  a  constituent  of 
many  red  soils ;  and  cryst;allised  in  the  form  of  rhombs  and  octo- 
hedrons,  with  highly-polished  facets  as  Specular  Iron,  or  Iron 
Glance    of  Elba,       In  a  compact  state   with   impurities,  as  Red 
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Hcematite  or  Bloodstone.  Broivn  Hcematite  and  Gothite  are  native 
hydrates  of  tlie  peroxyde.  These  give  a  reddish-brown  streak  on 
paper,  and  with  borax  form  a  green  or  yellow  glass;  are  con- 
siderably magnetic,  but  do  not,  like  magnetic  iron,  attract  iron 
filings. 

Preparation. — Dry  moist  peroxyde  of  iron  at  a  temperature  not 
exceeding  212°,  until  it  ceases  to  lose  w^eight;  then  reduce  to  a  fine 
powder. 

Characters  and  Tests. — A  reddish  brown  powder,  destitute  of  tastes, 
and  not  magnetic.  It  dissolves  completely,  though  slowly,  with  the 
aid  of  heat  in  hydrochloric  acid  diluted  with  half  its  volume  of 
water;  and  the  solution  (perchloride)  gives  a  copious  precipitate 
(Prussian  blue)  with  the  yellow,  but  none  (absence  of  protosalt)  witl 
the  red  prussiate  of  potash.  Heated  to  dull  redness  in  a  test  tube, 
it  gives  off  moisture  (and  is  converted  into  the  anhydrous  form). 
•  When  recently  prepared,  the  hydrated  peroxyde  dissolves  easilj 
in  acids,  forming  the  persalts  of  iron,  which  have  a  strongly 
acid  reaction,  are  usually  deliquescent,  and  do  not  crystallise 
under  ordinary  circumstances.  If  dried  at  212°,  the  hydrated  per- 
oxyde retains  only  10*11  per  cent,  of  water,  and  this  is  slowly  but 
completely  driven  off  at  608°.  At  dull  redness  it  suffers  molecular 
change,  contracting  in  bulk  and  dissolving  in  all  acids,  excepting 
the  hydrochloric,  with  difficulty. 

Action. — Chalybeate  tonic  and  emmenagogue. 

Dose. — In  neuralgia,  5  to  30  grains,  or  even  -J  an  ounce,  two  or 
three  times  a  day.  Care  should  be  taken  in  giving  these  large  doses 
that  the  oxyde  does  not  accumulate  in  the  colon,  as  insoluble 
powders  are  apt  to  do. 

1.  Emplastrum  Ferri,  P.B.  Chalybeate  Plaster.  EmplastrumRohorans. 
Preparation. — Add  1    ounce    of  hydrated  peroxyde  of  iron  in  fine 

powder  to  2  ounces  of  Burgundy  pitch,  and  8  ounces  of  lead  plaster, 
previously  melted,  and  stir  the  mixture  constantly  till  it  stiffens  on 
cooling. 

Uses. — The  efficacy  of  the  oxyde  of  iron  is  doubtful.  The  plaster 
is  stimulant ;  spread  on  stout  leather  it  gives  mechanical  support  to 
relaxed  muscles,  and  affords  warmth  and  protection  to  painful  or 
delicate  parts. 

2.  Ferri  Peroxydum  Humidum,  PB..     Moist  Peroxyde  of  Iron. 
Hydrated  peroxyde  of  iron,  with  about  86  per  cent,  of  uncom- 

bined  water. 

Preparation. — Mix  4  fluid  ounces  of  solution  of  perstdpJmte  of  iron 
with  a  pint  of  water,  and  add  it  gradually  to  33  fluid  ounces  of 
solution  of  soda,  stirring  constantly  and  briskly.  After  standing  for 
two  hours,  with  occasional  stirring,  filter  and  wash  the  precipitate 
until  the  water  used  for  the  purpose  ceases  to  give  a  precipitate 
with  chloride  of  barium  (showing  that  the  sulphate  of  soda  has  been 
completely  washed  out).  Enclose  the  precipitate,  without  drying 
it,  in  a  well-closed  vessel,  so  that  it  may  be  preserved  moist.     It 
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should  be  recently  made  for  use,  otherwise  it  becomes  granular  and 
crystalline,  from  the  formation  of  an  allotropic  hydrate. 

When  the  solutions  are  mixed,  as  above  directed,  the  bases  simply 
interchange  the  acid  and  water:  Fe23S04  +  6NaHO  =  F2033H20  + 
SNa.^SO^ .  By  mixing  the  solutions  in  a  reverse  order  to  that  given 
above,  a  large  quantity  of  oxysulphate  is  precipitated,  resembling 
the  peroxyde  in  appearance,  but  differing  essentially  from  it  in 
chemical  characters. 

Characters  and  Tests.  — A  soft  moist  pasty  mass,  of  a  reddish  brown 
colour.  Dissolves  readily  in  diluted  hydrochloric  acid  without  the 
aid  of  heat,  and  the  solution  gives  a  copious  blue  precipitate  (Prus- 
sian blue)  with  the  yellow,  but  not  with  the  red  prussiate  of  potash 
(abseuce  of  peroxyde,  see  salts  of  iron,  p.  197).  A  little,  dried  at 
212°  until  it  ceases  to  lose  weight,  gives  off  moisture  when  heated 
to  dull  redness  in  a  test  tube  (proving  the  presence  of  hydrate),  and 
not  a  mere  admixture  of  the  peroxyde  with  water. 

Action  and  Use. — The  hydrated  peroxyde  combines  so  readily  with 
arsenious  acid,  that  when  prepared  according  to  the  following  formula, 
and  added  in  the  proportion  of  12  parts  to  1  of  arsenious  acid  in  solu- 
tion, and  well  shaken,  the  filtered  liquor  which  previously  contained 
the  arsenic  afterwards  displays  no  traces  of  its  presence,  an  insoluble 
arseniate  of  the  protoxyde  of  iron  having  been  formed.     (Graham.) 

Dr  A.  Taylor  has  shown  that  the  peroxyde  exerts  little  or  no 
chemical  effect  upon  arsenious  acid  in  the  form  of  powder ;  but  this 
does  not  invalidate  the  antidotal  properties  of  the  peroxyde ;  for 
there  can  be  no  doubt  that  the  arsenic  is  reduced  to  solution  before 
it  can  exert  corrosive  action;  and  if  an  -excess  of  the  peroxyde 
be  present,  it  may  exercise  an  immediate  protective  action  both 
chemically  and  mechanically. 

Dose. — ^  to  1  ounce,  made  potable  with  water,  every  10  minutes. 

FEimi  OXYDUM  MAGNETICUM,  P.B.    Magnetic  Oxyde  of  Iron. 
Fe304=116  or  Fe304=232. 
Black  Oxyde.     u^thiojps  Martialis^     F.  Ox7jde  de  Fer  noir. 
G.  Schwarzes  Eisen  Oxydul.     Eisen  Mohr. 

Magnetic  oxyde  of  iron,  combined  with  about  20  per  cent,  of 
water  of  hydration,  and  containing  some  peroxyde  of  iron.  This 
mineral  forms  the  loadstone — the  magnetism  of 
which  is  acquired  from  the  inductive  influence 
of  the  earth.  It  occurs  in  beds  in  the  primi- 
tive rocks,  and  furnishes  the  purest  kind  of 
iron.  It  is  black,  has  a  metallic  lustre,  sp.  gr.  5, 
and  crystallises  in  cubes,  octohedra  (fig.  40)  or 
rhombic  dodecahedra.  It  is  the  principal  con- 
stituent of  the  scales  of  the  smith's  forge,  and 
of  the  oxyde  formed  by  burning  iron  in  oxygen. 
A  definite  hydrate  (F3O44H2O)  may  be  obtained 
by  the  following  process  : —  ^^^'  ^^' 


202  IODIDE  OF  IRON. 

Preparation. — Add  to  a  solution  of  2  ounces  of  sulphate  of  iron  in 
2  pints  of  water  5  J  fluid  ounces  of  solution  of  persulioliate  of  iron,  and 
mix  this  with  4  pints  of  solution  of  soda,  stirring  them  well  together. 
Boil  the  mixture,  let  it  stand,  with  occasional  stirring,  for  two  hours, 
then  collect  the  precipitate  on  a  calico  filter  and  wash  it  with  water 
until  chloride  of  barium  ceases  to  give  a  precipitate  with  the  filtrate 
(indicating  that  the  sulphate  of  soda  has  been  washed  out).  Lastly, 
dry  the  precipitate  at  a  temperature  not  exceeding  120°  (otherwise 
it  becomes  dense,  compact,  and  les&  soluble  in  acids).  In  this  pro- 
cess the  soda  simultaneously  precipitates  hydrated  protoxyde  from 
the  protosalt  (FeSO:j+2NaHO  =  Na2S04  +  Fe20H20),  and  hydrated 
peroxyde  from  the  persalt  (see  Ferri  peroxydum  humidum),  and 
these,  as  soon  as  they  are  separated,  combine  to  form  the  magnetic 
oxyde,  thus:  FeOH2b  +  Fe2033H20  =  FeP4,4H20. 

This  preparation  shows  no  tendency,  in  either  dry  or  moist  air,  to 
undergo  any  change. 

Characters  and  Tests.  —  Brownish  black ;  tasteless ;  strongly  at- 
tracted by  the  magnet;  heat  expels  water  from  it.  It  dissolves 
without  effervescence  in  hydrochloric  acid  diluted  with  half  its  bulk 
of  water  (forming  a  solution  of  the  perchloride  and  protochloride  of 
iron).  This  solution  gives  blue  precipitates  with  both  red  and 
yellow  prussiates  of  potash  (showing  presence  of  both  proto-  and  per- 
salt of  iron).  When  a  small  quantity  is  heated  in  a  dry  test  tube  hy 
a  flame,  a  deposit  of  moisture  (showing  presence  of  hydrate)  forms 
on  the  cool  part  of  the  tube.  20  grains  dissolved  in  hydrochloric 
acid  continue  to  give  a  blue  precipitate  with  the  red  prussiate  of 
potash  until  230  measures  of  the  volumetric  solution  of  bichromate 
of  potash  have  been  added,  showing  the  presence  of  3*86  grains  ol 
iron  in  the  condition  of  protosalt  (the  addition  of  the  above  quantity 
of  bichromate  is  just  sufficient  to  convert  it  into  the  state  of  per- 
salt, see  p.  146,  line  16,  where  for  83  read  230,  and  for  8*3,  23). 

Action.  Uses. — Chalybeate  tonic.  The  more  ready  solubility  of 
this  preparation  in  the  gastric  acid  gives  it  an  advantage  over  the 
peroxyde. 

Dose. — 5  to  20  grains  twice  or  thrice  a  day. 

PERRI  lODIDUM,  P.B.     Iodide  of  Iron. 

reI,4H0  =  155  -f  36  or  Fel2,4H20  =  310  -h  72. 

Ferrous  Iodide.     F.  lodure  de  Fer.     G.  Eisen  lodur. 

Contains  in  100  parts  Fe  14*66,  I  66*5,  and  H2O  18*84. 

The  iodide  of  the  Phaa-macopoeia  contains  about  18  per  cent,  of 

water  of  crystallisation,  and  a  little  oxyde  of  iron. 

Preparation. — Put  3  ounces  of  iodine,  1\  ounce  of  fine  iron  toire, 
and  12  ounces  of  water  into  a  flask,  heat  gently  for  ten  minutes, 
then  raise  the  heat  and  boil  until  the  froth  becomes  white.  Filter 
rapidly  through  moistened  calico  into  a  dish  of  polished  iron,  and 
boil  down  the  solution  until  a  drop  removed  on  the  end  of  an  iron 
rod  solidifies  on  cooling,  then  pour  it  out  upon  a  porcelain  dish,  and, 
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as  soon  as  it  has  solidified,  break  it  into  fragments  and  preserve  in 
a  well-stoppered  bottle. 

The  iodine  and  iron  combine  directly,  and  with  the  development 
of  heat,  and,  if  artificial  heat  be  applied  at  first,  the  action  becomes 
violent.  The  soluble  iodide  disappears  in  the  water  as  fast  as  it  is 
formed,  and  dissolves  free  iodine,  by  which  the  nnion  with  the  iron 
is  moderated  and  retarded.  On  boiling,  however,  with  the  excess  of 
iron  the  whole  of  the  free  iodine  is  rapidly  removed,  and  the  solu- 
tion has  only  a  faint  green  tinge.  Evaporated  in  vacuo,  crystals  con- 
taining 4  equivs.  of  water  of  crystallisation  (Fel2,4H20)  are  formed. 
Prepared  as  above  the  fused  salt  also  contains  this  proportion  of 
water,  unless  the  exposure  to  heat  be  prolonged,  when  the  whole  of 
the  water  is  driven  off.  Prolonged  exposure  to  the  air,  however,  is 
objectionable,  oxygen  being  absorbed,  the  iron  separates  as  per- 
oxyde,  and  the  iodine  is  set  free.  To  avoid  this ,  both  the  solution 
and  the  fused  salt  are  prepared  as  rapidly  and  with  as  little  exposure 
as  possible,  iron  being  always  present  in  excess ;  a  little  oxyde  is 
formed  notwithstanding. 

Characters  and  Tests. — Flat  crystalline  plates  or  fragments,  green 
with  a  tinge  of  brown,  inodorous,  deliquescent,  almost  entirely 
soluble  in  water*  (a  very  small  quantity  of  peroxyde  remaining), 
forming  a  slightly  green  solution,  which  gradually  deposits  a  rust- 
coloured  sediment  (peroxyde  of  iron  from  the  absorption  of  oxygen), 
and  acquires  a  red  colour  (from  the  separation  of  iodine).  Its  solu- 
tion gives  a  copious  blue  precipitate  with  the  red  prussiate  of  potash 
(showing  the  presence  of  a  protosalt  of  iron).  Mixed  with  mucilage 
of  starch,  it  acquires  a  blue  colour  (iodide  of  starch)  on  the  addition 
of  a  minute  quantity  of  solution  of  chlorine  (indicating  the  presence 
of  an  iodide).     It  is  soluble  in  alcohol. 

Many  suggestions  have  been  made  for  preserving  this  compound 
from  decomposition,  but  none  have  succeeded.  The  following  method 
will,  I  believe,  be  found  eff'ectual : — Let  the  fused  salt  be  cast  into 
small  plates  or  cylinders  about  half  an  inch  thick,  when  cold  weigh 
them  in  ounce  or  four  ounce  lots,  and  dip  each  fragment  in  melted 
stearin,  using  the  pure  distilled  variety  of  which  the  best  candles 
are  made.  The  varnish  of  stearin  cools-  so  rapidly  that  the  iodide 
may  be  bottled  at  once.  When  required  for  use  the  stearin  may  be 
readily  scraped  off. 

If  preserved  at  all  in  solution,  a  piece  of  iron  wire  should  be  con- 
stantly immersed  in  it,  as  suggested  by  Mr  Squire.  By  this  means 
the  iodine  is  preserved  in  combination,  but  a  precipitate  of  peroxyde 
of  iron  accumulates. 

Incompatibilities, — Chlorine,  acids,  alkalies,  and  their  carbonates, 
lime  water,  vegetable  astringents  (tannic  acid). 

Action.  Uses. — Combines  a  chalybeate  action  with  the  altera- 
tive properties  of  iodine.  Particularly  useful  in  the  anaemia  of 
scrofulous  children. 

Dose. — 1  to  5  grains  in  the  form  of  pill,  dissolved  in  cod-liver  oil 
or  as  the  following: — 
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1.  Syrupus  Ferri  lodidi,  P.B.     Syrup  of  Iodide  of  Iron. 
Preparation. — Prepare  a  syrup  by  dissolving  28  ounces  of  sugar  in 

10  ounces  of  water  with  the  aid  of  heat.  Digest  2  ounces  of  iodine 
and  1  ounce  fine  iron  wire  in  a  flask,  at  a  gentle  heat,  with  3  ounces 
of  i(;a^er,  till  the  froth  becomes  white;  then  filter  the  liquid  while 
still  hot  into  the  syrup,  and  mix.     The  product  should  weigh  2  lbs. 

11  oz.,and  should  have  the  specific  gravity  of  1*385.  It  contains 
4*3  grains  of  iodide  of  iron  in  1  fluid  drachm. 

Direct  combination  of  the  iodine  with  the  iron  takes  place  as  in 
the  previous  jDreparation.  It  is  complete  when  the  froth  becomes 
white. 

Sugar  prevents  the  protoxyde  of  iron  from  passing  to  the  state  of 
peroxyde,  as  in  the  Ferri  carbon  as  saccharata,  and  thus  has  been 
found  to  preserve  the  iodide  of  iron.  When  freshly  prepared  this 
syrup  has  a  very  faint  greenish  tinge,  after  a  time  it  becomes  colour- 
less, and  then  slowly  assumes  a  light  straw  colour  from  the  libera- 
tion of  a  trace  of  iodine,  and  at  the  same  time  has  a  slight  deposit  of 
peroxyde  of  iron.  The  sugar  retards  this  change,  and  the  solution 
may  be  preserved  for  a  long  time  unchanged,  if  it  be  excluded  from 
light  and  air.  When  in  use  a  coil  of  iron  wire  may  be  kept  im- 
mersed in  the  syrup.  The  patient  should  be  supplied  with  the 
undiluted  syrup,  as  decomposition  is  accelerated  by  mixture  with 
water. 

Dose. — \  to  1  fluid  drachm. 

2.  Pilula  Ferri  lodidi,  B.F.     Pill  of  Iodide  of  Iron. 
Preparation. — A  strong  solution  of  iodide  of  iron  is  formed  by 

direct  combination,  as  in  the  preceding  preparations,  but  without  the 
application  of  heat,  and  this  is  made  into  a  mass  with  sugar  and 
liquorice  root.  Agitate  40  grains  of  fine  iron  wire  with  80  grains 
of  iodine  and  50  minims  of  ivater  in  a  strong  stoppered  ounce  bottle 
until  the  froth  becomes  white.  Pour  the  fluid  upon  70  grains  of 
powdered  sugar,  add  gradually  140  grains  of  liquorice  root  powder, 
and  make  a  mass. 

The  mass  will  weigh  357  grs.,  and  contain  nearly  100  gr.  of  iodide 
of  iron;  3 J  grs .  of  the  pill  will  therefore  contain  1  gr.  of  iodide  of 
iron. 

Dose. — 4  to  10  grains.  These  pills  should  only  be  used  when 
freshly  made. 

Bromide  of  Iron,  FeBr=108  or  FeBr2  =  216,  is  prepared  in  pre- 
cisely the  same  way  as  the  iodide,  substituting  bromine  for  iodine. 
Bromide  of  iron  acts  as  an  energetic  tonic.  It  is  also  recommended 
in  dysmenorrhoea,  and  to  relieve  a  congested  state  of  the  uterine 
organs. 

CHLORIDES  OF  IRON. 

Iron  forms  with  chlorine  two  compounds,  protochloride  or  ferrous 
chloride,  FeCl  or  FeGl2,  and  the  sesquichloride,  perchloride  or 
ferric  chloride,  FegClg  or  "Fe.fjlQ. 


PERCHLORIDE  OF  IRON.  205 

The  Protochloride  is  obtained  as  anhydrous  volatile  scales  by 
passing  hydrochloric  acid  over  ignited  metallic  iron;  or  by  dissolv- 
ing iron  in  hydrochloric  acid,  from  which  it  is  obtained  by  evapora- 
tion in  green  cryst;als,  containing  4  equivs.  of  water  (FeCl2,4H20). 
It  is  very  soluble  in  water,  but  the  solution  rapidly  changes  by  ab- 
sorption of  oxygen  into  the  perchloride,  and  if  heated  in  the  air, 
chlorine  is  evolved  and  ferric  oxycle  precipitated.  A  teinture  de 
protochlorure  de  fer  of  the  French  is  much  used  on  the  Continent. 

The  Perchloride. — The  anhydrous  variety  is  prepared  by  the  same 
process  as  the  anhydrous  protochloride;  it  has  the  form  of  brown 
deliquescent  scales,  which  hiss  when  thrown  into  water,  and  form 
a  red  solution.  The  hydrated  variety  is  formed  by  passing  chlorine 
through  a  solution  of  the  chloride;  by  dissolving  the  hydrated  per- 
oxyde  of  iron  in  hydrochloric  acid;  or  by  the  peroxydation  of  the  pro- 
tosalt,  as  in  the  next  preparation.  It  separates  from  a  concentrated 
solution  in  large  red  deliquescent  crystals,  containing  6  equivs.  of 
water  of  crystallisation  (Fe2Clg,6H20).  It  forms  double  salts  with  the 
chlorides  of  ammonium,  sodium,  or  potassium.  The  first  of  these, 
ammonio-cJiloride  of  iron,  is  still  used  in  medicine  (see  p.  207).  By 
solution  of  the  black  oxyde  of  iron  in  hydrochloric  acid,  a  mixture 
of  the  proto-  and  perchloride  is  obtained. 

1.  Liquor  Ferri  Perchloridi  Fortior,   B.P,      Stronger   Solution    of 

Perchloride  of  Iron. 

Sesquichloride  or  Muriate  of  Iron.     F.  Perclilorure  de  Fer. 

G.  JEisenchlorid. 

Preparation. — Dilute  8  fluid  ounces  of  hijdrochloric  acid  with  8 
fluid  ounces  of  water,  and  dissolve  in  it  2  ounces  of  iron  wire  with 
a  gentle  heat.  Add  to  the  filtered  solution  9  fluid  drachms  of  nitric 
acid  and  4  fluid  ounces  of  hydrochloric  acid,  and  heat  briskly  until, 
on  a  sudden  evolution  of  red  fumes,  the  liquid  becomes  of  an  orange- 
brown  colour.     Evaporate  in  a  water  bath  to  10  fluid  ounces. 

A  protochloride  of  iron  is  first  formed,  with  the  escape  of  hydro- 
gen (see  p.  91).  In  the  second  part  of  the  process  the  nitric  acid 
oxydises  the  hydrogen  of  the  hydrochloric  acid,  forming  water,  and 
sets  free  another  portion  of  chlorine,  which  unites  with  the  proto- 
chloride—6FeCl2  +  6HC1  -I-  2HNO3  =  4H2O  -h  2NO  -h  SFegClg .  Any 
excess  of  nitric  acid  is  expelled  in  the  process  of  evaporation,  and  it 
is  well  to  facilitate  this  by  brisk  boiling.  The  solution,  as  made  by 
the  above  process,  contains  about  6  ounces  of  the  perchloride  of  iron 
in  jO  fluid  ounces,  or  31*7  grs.  in  a  fluid  drachm. 

Characters  and  Tests. — Orange-brown,  with  a  strong  styptic  taste, 
miscible  in  all  proportions  with  water  and  spirit.  Diluted  with 
water  it  is  precipitated  white  (AgCl)  with  nitrate  of  silver,  and  blue 
(Prussian  blue,  Fe43FeCygH20)  by  yellow  prussiate  of  potash,  but  not 
at  all  by  the  red  prussiate  of  potash  (showing  the  absence  of  proto- 
chloride) sp.  gr. ;  1*44.  A  fluid  drachm  diluted  with  2  fluid  ounces 
of  water  gives,  upon  the  addition  of  an  excess  of  solution  of  ammo- 
nia, a  reddish  brown  precipitate  (hydrated  peroxyde),  which,  when 
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well  washed  and  incinerated,  weighs  15*62  grains.  When  the  solu- 
tion is  exposed  to  the  air,  or  when  it  is  precipitated  by  a  small 
quantity  of  caustic  alkali,  a  hydrated  ferric  oxy chloride  is  formed, 
slightly  soluble  in  water.  In  estimating  the  quantity  of  peroxyde, 
it  is  therefore  desirable  to  add  the  solution  of  perchloride  to  the 
ammonia,  and  not  vice  vmrsa. 

Action.  Uses. — It  may  be  used  internally  as  an  astringent  tonic, 
in  doses  of  5  to  10  minims  diluted  with  water.  Externally,  it  is  a 
powerful  stypticy  and  may  be  employed  to  arrest  haemorrhage ;  it  is 
too  strong  to  be  applied  to  an  extensive  mucous  surface.  Injected 
into  the  vessels  it  causes  coagulation  of  the  blood,  and  has  been 
thus  made  use  of  to  cure  aneurisinal  tumours.  It  is  used  in  making 
the  following  two  preparations: — 

2.  Liquor  Ferri  Perchloridi,  P.B.     Solution  of  Perchloride  of  Iron. 

This  is  prepared  by  diluting  1  volume  of  the  strong  solution  with 
3  volumes  of  water.  It  is  of  the  same  strength  as  a  tincture  of 
perchloride  of  iron. 

Dose. — In  10  to  30  minims. 

3.  Tinctura  Ferri  Perchloridi,  P.B.     Tincture  of  the  Perchloride  or 

Sesquichloride  of  Iron. 

Preparation. — Mix  together  5  fluid  ounces  of  the  strong  solution 
of  perchloride  of  iron,  15  fluid  ounces  of  rectified  spirit,  and  preserve 
in  a  stoppered  bottle. 

It  has  the  odour  of  hydrochloric  aether,  a  little  being  formed  by 
the  action  of  a  small  quantity  of  free  acid  on  the  alcohol.  It  has  a 
yellowish  red  colour,  and  the  reactions  of  the  Liquor  ferri  perchloridi. 

Test. — Sp.  gr.  0*922.  A  fluid  ounce  yields  a  precipitate  with 
ammonia  equal  to  31  grains  of  anhydrous  peroxyde. 

Incompatibilities. — Alkalies,  earths  and  their  carbonates;  astrin- 
gent vegetable  solutions,  which  form  an  inky  fluid  with  the  tincture ; 
mucilage. 

Action.  Uses. — This  is  the  preparation  of  the  perchloride  most 
generally  employed  both  for  external  and  internal  use.  As  a  styptic, 
it  is  applied  to  warty  growths  of  the  mucous  membrane,  and  to 
exuberant  granulations ;  to  check  haemorrhage  in  epistaxis,  for  this 
purpose  it  should  be  diluted  with  four  parts  of  water  and  injected 
with  a  syringe,  or  the  nares  should  be  plugged  with  a  piece  of 
sponge  saturated  with  the  solution.  Dr  Barnes  has  advocated  its 
use  as  an  intra  uterine  injection  in  dangerous  flooding.  For  this 
purpose  a  mixture  of  1  part  of  tincture  and  9  parts  of  water  may  be 
used.  It  forms  a  complete  membranous  cast  of  the  uterine  cavity, 
composed  of  closely-adherent  epithelium.  Intravenous  injections 
have  been  recommended  for  the  treatment  of  varix  and  aneurisms, 
but  it  is  a  most  dangerous  remedy  to  introduce  into  the  blood- 
vessels, for  a  few  drops  of  the  perchloride  will  usually  plug  a  vein 
for  a  very  considerable  distance. 

Internally,  it  acts  as  a  strong  astringent  tonic,  causing  headache 
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and  constipation.  In  large  doses  it  is  irritant.  In  an  adult  male 
under  my  care  at  King's  College  Hospital,  large  doses,  dispensed  by 
mistake,  produced  severe  jaundice,  lasting  many  days.  I  attri- 
buted the  icterus  to  inflammatory  occlusion  of  the  duodenal  orifice 
of  the  common  duct.  In  internal  haemorrhage,  due  to  debility,  it  is 
very  suitable;  but  in  persons  of  full  habits  its  use  is  contraindi- 
cated,  and  it  may  increase  the  haemorrhage  rather  than  restrain  it. 
This  I  have  observed  to  be  the  case  in  the  hsematuria  of  gouty  sub- 
jects, associated  with  gravel  or  congestion  of  the  prostate.  In 
amenorrhoea  perchloride  of  iron  is  emmenagogue.  On  this  ac- 
count it  is  generally  considered  an  inappropriate  remedy  in  preg- 
nancy; but  this  is  based,  I  believe,  upon  an  erroneous  notion  of  its 
emmenagogue  action,  which  is  most  marked  in  debilitated  subjects. 
I  have  given  the  drug  in  leucorrhoea  and  general  debility,  for  long 
periods,  to  several  hundred  pregnant  women  in  all  stages  of  preg- 
nancy, and  to  some  during  the  whole  period  of  gestation,  and  have 
only  noted  abortion  in  one  case,  that  of  a  multipara,  and  the  acci- 
dent in  this  case  was  attributed  to  some  other  cause.  I  may  illus- 
trate its  use  in  the  pregnant  condition  thus:  in  the  premonitory 
bleeding  in  a  case  of  placenta  prsevia  in  a  robust  subject,  I  should 
consider  perchloride  of  iron  inappropriate,  as  liable  to  excite  the 
haemorrhage;  but  if  the  patient  have  been  reduced  to  a  partially 
anaemic  condition  by  one  or  more  outbursts  of  haemorrhage,  I  should 
regard  the  perchloride  as  a  suitable  remedy,  and  one  most  likely  to 
prevent  a  recurrence  of  the  haemorrhage. 

The  same  remarks  apply  to  cerebral  congestion.  In  plethoric 
subjects  the  use  of  the  perchloride  might  promote  cerebral  haemor- 
rhage, whereas  in  the  congestion  of  debility  it  is  a  most  valuable 
remedy.  It  is  not  suited  for  the  relief  of  constitutional  anaemia, 
the  non-astringent  chalybeates  being  the  proper  remedies  for  this 
condition.  On  account  of  its  constipating  action,  it  should  be  pre- 
scribed with  aperients. 

Dose, — 10  to  30  minims,  in  some  suitable  diluent. 

4.  Ferri  Ammonio-Chloridum.    Ammonio- Chloride  of  Iron,     Ferrum 

Ammoniatum. 

Contains  in  100  parts,  15  FrgClg  and  85  H^NGl. 

This  preparation  was  discovered  by  Basil  Valentine  in  the  four- 
teenth century,  and  has  been  employed  in  medicine  under  various 
names.  It  is  composed  of  a  mixture  of  a  double  chloride  of  ammo- 
nium and  iron  (FegClg -h  SH^NCl),  with  a  large  excess  of  chloride 
of  ammonium. 

Preparation. — Digest  3  ounces  of  peroxijde  of  iron  in  10  fluid  ounces 
of  hydrochloric  acid,  in  a  proper  vessel  in  a  sand  bath  for  two  hours ; 
add  2^  pounds  of  chloride  of  ammonium,  first  dissolved  in  3  pints 
of  vjater.  Strain  and  evaporate  to  dryness.  Kub  the  residue  to 
powder. 

Characters  and  Tests. — It  is  an  orange -coloured  powder,  formed  of 
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small  crystalline  grains,  which  have  a  saline  and  astringent  taste, 
Imt  little  odour.  It  is  deliquescent,  very  soluble  in  both  water  and 
alcohol.  Its  nature  is  recognised  by  potash  or  caustic  lime,  which 
displaces  ammonia;  and  the  iron  and  chlorine  by  their  appropriate 
tests.  Mr  Phillips  has  ascertained  that  it  yields. about  7  per  cent, 
of  peroxyde  of  iron. 

Incompatibilities.  — Alkalies  and  their  carbonates,  lime  water, 
astringent  vegetable  infusions. 

Action.  Uses. — Those  of  perchloride  of  iron  and  chloride  of  am- 
monium. 

Dose. — 3  to  10  grains  in  syrup,  or  bitter  but  not  astringent  extract, 
or  the  following  preparation : — 

5.  Tinctura  Ferri  Ammonio-Chloridi,  P.L.     Tincture  of  Ammonio- 

chloride  of  Iron. 

A  solution  of  4  ounces  of  the  salt  in  10  fluid  ounces  each  of  proof 
spirit  and  water.  1  fluid  ounce  contains  5*8  grains  of  perchloride  of 
iron. 

This  preparation  is  convenient  for  internal  exhibition.  It  is  only 
Jth  the  strength  of  the  Tinctura  ferri  perchloridi. 

Dose. — 1  to  2  fluid  drachms. 


SULPHIDES  OF  IRON. 

Iron  combines  with  sulphur  in  five  dift'erent  proportions ;  of  these 
the  proto-  or  ferrous  sulphide,  sulphuret  of  iron  (FeS),  and  the  bisul- 
phide or  ferric  bisulphide  (FeS2),  are  the  most  important,  and  the 
only  ones  which  require  notice  in  this  work. 

1.  Sulphide  of  Iron,  B.P.     FeS  =  44  or  FeS  =  88. 

F.  Sulphure  de  Fer.     G.  Schwefeleisen. 

This  is  prepared  by  the  direct  combination  of  the  elements,  thus: — 
Apply  the  end  of  a  rod  of  iron,  heated  to  a  white  heat,  to  the  end  of 
a  roll  of  sulphur,  and  allow  the  sulphide  of  iron,  as  it  is  formed,  to 
run  into  a  vessel  of  water.  As  the  iron  and  sulphur  combine  to- 
gether bright  sparks  are  emitted,  and  the  melted  sulphide  falls  into 
the  water  as  light-brown  coloured  globules.  Thus  prepared  it  is  apt 
to  contain  an  excess  of  sulphur.  The  protosulphide  may  be  obtained 
in  the  hydrated  form  by  precipitating  a  solution  of  a  protosalt  of 
iron  with  a  solution  of  a  hydrosulphide  of  one  of  the  alkali  metals, 
thus  :  2KHS  -f-  FeS04  +  Hp = FeS,H20  +  HgS  +  K2SO4 . 

Exposed  to  the  air  this  variety  absorbs  oxygen,  and  is  converted 
into  a  mixture  of  sulphur  and  peroxyde  of  iron. 

The  anhydrous  form  is  dissolved  by  dilute  sulphuric  or  hydro- 
chloric acid,  with  evolution  of  HgS  (see  p.  60).  Nitric  acid  sets 
the  sulphur  free  and  peroxydises  the  iron. 

Pharmaceutical  Uses. — The  disengagement  of  sulphuretted  hydro- 
gen (see  p.  60). 
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Iron  Lute. — Sulplmr  and  iron,  when  mixed  in  a  state  of  fine 
powder  and  moistened,  combine  with  such  energy  as  to  result  often 
in  ignition;  and  an  excellent  lute  for  the  joints  of  iron  apparatus 
may  be  formed  by  a  mixture  of  60  parts  of  finely  sifted  iron  filings, 
2  parts  ef  chloride  of  ammonium  in  fine  powder,  and  1  part  of  sub- 
limed sulphur.  The  powder  is  made  into  a  paste  with  water  and 
applied  immediately.  It  soon  becomes  hot,  expands,  disengages 
sulphuretted  hydrogen  and  ammonia,  and  then  sets  and  becomes  as 
hard  as  iron  itself. 

2.  Bisulphide  of  Iron:  FeS2  =  60  or  FeS2  =  120. 

Contains  in  100  parts,  Fe  46*67  and  S  53*33. 
It  is  found  native  as  iron  pyrites  or  mundic,  in  cubes  or  dodeca- 
hedra  (see  p.  158),  of  the  colour  of  brass ;  sp.  gr.  4*98.  It  is  one  of 
the  sources  of  sulphur  (see  p.  49).  If  moistened  and  exposed  to 
the  air  it  absorbs  oxygen,  both  constituents  are  oxydised,  and  it  is 
ultimately  converted  into  sulphate  of  iron  (see  p.  192). 

FERRI  SULPHAS,  P.B.     Sulphate  or  Ptotosulphate  of  Iron. 
FeOSOg  +  7H0  -:  76  +  63  or  FeS04,7H2O  ::=  152  + 126. 

Ferrous  Sulphate.     Green  Vitriol.     Copperas.     Sal  Martis. 
F.  Sulfate  de  Fer.     G.  Schwefelsaures  Eisenoxydul.     Fisenvitriol. 

Contains  in  100  parts,  FeO  25*61,  SO3  28*77,  and  H^O  45*32. 

This  salt  was  known  to  the  ancients.  It  is  mentioned  in  the 
Amera  Cosha  of  the  Hindoos  {Hind.  Med.  p.  44),  and  is  used  by 
them,  as  by  the  Romans  in  the  time  of  Pliny,  in  making  ink.  It 
occurs  native,  and  being  soluble  is  found  in  some  mineral  waters. 
It  is  also  made  artificially  on  a  large  scale  for  use  in  the  arts  by 
exposing  moistened  pyrites  (see  sulphides  of  iron)  to  the  air.  It 
may  be  prepared  in  a  state  of  purity  by  dis-  _ 

solving  pure  iron  in  dilute  sulphuric  acid.  This 
is  the  process  prescribed  in  the  Pharmacopoeia. 
The  sulphate  of  iron  so  formed  is  purified  by 
crystallisation. 

Preparation. — Pour  1-|  pint  of  water  on  4 
ounces  of  iron  rvire  in  a  porcelain  dish,  add 
4  fluid  ounces  of  sulphuric  acid,  and  when  the 
disengagement  of  hydrogen  (see  p.  37)  has 
nearly  ceased,  boil  for  ten  minutes.  Filter, 
and  after  24  hours  separate  the  crystals  which  Yig.  41, 

have  been  deposited,  and  dry  them  on  filter- 
ing paper  placed  on  porous  tiles,  and  preserve  from  the  air. 

CJiaracters  and  Tests. — In  oblique  rhombic  prisms  (fig.  41);  sp. 
gr.  1*82;  of  a  pale  greenish  blue  colour  (the  commercial  salt  has  a 
grass  green  colour  from  the  presence  of  a  little  persulphate),  and 
styptic  inky  taste ;  insoluble  in  rectified  spirit,  soluble  in  twice  its 
weight  of  cold  and  about  one-third  of  its  weight  of  boiling  water. 
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It  is  less  soluble  at  220°  than  at  194°,  when  100  parts  of  water 
dissolve  370  parts  of  the  salt.  The  aqueous  solution  is  clear,  and 
gives  a  white  precipitate  (BaS04)  ^^^^  chloride  of  barium,  a  blue  one 
(Fe32FeCy,H20)  with  the  red,  and  a  nearly  white  or  light  blue  one 
with  the  yellow  prussiate  of  potash.  It  gives  no  precipitate  with 
sulphuretted  hydrogen  (see  characters  of  salts  of  iron,  p.  197),  the 
solution  of  the  salt  being  acid.  The  crystals  effloresce  slightly  in 
the  air,  and  absorbing  oxygen,  become  brownish  on  the  surface. 
The  aqueous  solution  absorbs  oxygen  freely,  and  a  rusty  precipitate, 
basic  persulphate  (2Fe203,S03,3H20)  falls,  while  a  solution  of  normal 
persulphate  is  formed.  Heated  below  500°  the  salt  loses  6  equivs.  of 
its  water  of  crystallisation,  and  is  reduced  to  a  dry  white  powder 
(Ferri  sulphas  exsiccata).  At  a  red  heat  the  sulphate  is  decom- 
posed, yielding  a  residual  colcothar  (peroxyde  of  iron)  and  "  Nord- 
hausen"  oil  of  vitriol. 

Aqueous  solution  of  sulphate  of  iron  has  the  property  of  absorb- 
ing nitric  oxyde  freely,  forming  a  deep  brown  solution,  and  this 
quality  is  available  for  the  detection  of  nitric  acid  (see  p.  73). 

Impurities. — Sulphate  of  iron  is  liable  to  be  contaminated  with 
persulphate  (indicated  by  an  immediate  blue  precipitate  with  yellow 
prussiate  of  potash) ;  a  yellowish  insoluble  oxysulphate  (see  above, 
forming  a  rusty  residue  on  solution  of  the  salt);  copper  (detected 
by  the  blue  colour  produced  by  supersaturating  the  solution  with 
ammonia  (see  p.  233).  Zinc  may  be  detected  by  peroxydising  the 
solution  with  nitric  acid,  and  then  precipitating  with  excess  of  am- 
monia; on  expelling  the  ammonia  from  the  filtrate  by  heat  the 
oxyde  of  zinc  is  deposited  in  white  floculi.  Commercial  sulphate 
(the  chief  source  of  which  is  alum  shale)  may  also  contain  traces  of 
zinc,  manganese,  alumina,  magnesia,  and  lime;  and  as  it  cannot  easily 
be  purified  from  these,  the  Pharmacopoeia  has  properly  prescribed  the 
above  mode  of  preparation. 

Incompatibilities. — Alkalies  and  their  carbonates,  salts  of  calcium 
and  of  barium,  astringent  vegetable  solutions,  with  which  it  forms 
an  inky  fluid. 

Actions.  Uses. — Sulphate  of  iron  is  more  directly  restorative  than 
any  other  chalybeate,  gaining  admission  into  the  blood  much  more 
rapidly  than  the  astringent  persalts,  and  hence  it  is  the  appropriate 
form  of  iron  in  ana3mia,  and  in  diseases  of  the  spleen  and  lymphatic 
system  which  lead  to  this  condition.  It  is  but  slightly  astringent, 
and  in  full  doses  sometimes  acts  as  a  laxative  on  account  of  its 
local  irritant  action.  The  astringent  influence  often  attributed  to 
this  salt  is  really  due  to  the  increase  in  the  density  of  the  blood 
which  attends  its  use.  In  anaemia  the  red  corpuscles,  which  are  the 
heaviest  constituent  of  the  blood,  and  occupy  half  its  entire  bulk, 
are  reduced  to  a  half,  a  third,  or  even  a  sixth  of  their  usual  propor- 
tions, and  the  blood  becomes  thin  and  watery.  The  use  of  a  suitable 
chalybeate  restores  the  blood  to  a  healthy  state  by  the  regeneration 
of  its  corpuscles,  as  a  consequence,  checks  the  unnatural  fluxes  which 
so  often  attend  the  anaemic  state,  and  ultimately  excites  and  induces 
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the  natural  discharges.  Hence  the  effect  of  a  chalybeate  in  removing 
passive  hsemorrhage  or  leucorrhoea,  and  in  re-establishing  the  men- 
strual function. 

Dose, — 1  to  10  grains  iu  pills,  with  bitter  aromatic  extracts ;  with 
quinine,  calumba,  or  quassia  in  solution ;  or  comi^ined  with  sulphate 
of  magnesia,  a  little  free  sulphuric  acid,  and  some  aromatic  water. 
It  should  always  be  dispensed  with  distilled  water. 

1.  Pilula  Aloes  et  Ferri,  P.B.     Pill  of  Aloes  and  Iron. 
Preparation, — Mix  1^  ounce  of  sulphate  of  iron,  2  ounces  of  Bar- 

badoes  aloes,  3  ounces  of  compound  powder  of  cinnamon,  and  4  ounces 
of  confection  of  roses,  and  reduce  them  to  an  uniform  mass . 
Dose, — 5  to  10  grains. 

2.  Ferri  Sulphas  exsiccata,  P.B,     Dried  Sulphate  of  Iron. 

FeO,S03,HO=85  or  FeSO4,H2O  =  170. 

Preparation, — Expose  sulphate  of  iron  in  a  porcelain  or  iron  dish 
to  a  heat  commencing  at  212°,  which  may  be  finally  raised  to  400°, 
until  aqueous  vapour  ceases  to  be  given  off.  Reduce  to  a  fine 
powder,  and  preserve  in  a  stoppered  bottle.  Six  of  the  seven  mole- 
cules of  the  water  of  crystallisation  are  thus  expelled.  At  a  higher 
temperature  sulphuric  acid  is  given  off.  The  preparation  contains 
nearly  twice  as  much  sulphate  of  iron  as  the  crystalline  form;  it  is 
convenient  for  exhibition  in  the  form  of  pills. 

Dose, — 1  to  5  grains. 

3.  Ferri  Sulphas  granulata,  P.B.     Gr emulated  Sulphate  of  Iron. 

FeOSOs-f  7H0  or  FeS04,7H20. 

This  is  a  repetition  of  the  sulphate,  and  is  prepared  in  the  same 
w^ay,  excepting  that  the  solution  of  sulphate  produced  by  the  action 
of  sulphuric  acid  on  iron  wire  is  filtered  into  rectified  spirit,  instead 
of  being  crystallised.  As  the  sulphate  is  insoluble  in  spirit  it  sepa- 
rates in  minute  crystals,  which  are  aggregated  together  in  granules. 
The  ordinary  sulphate  retains  a  little  solution  in  the  interstices  of 
the  crystals,  w^hich  becoming  peroxydised  stains  the  crystals  with 
rusty  blotches.  This  defect,  which  is  more  optical  than  therapeu- 
tical, is  removed  by  the  above  process. 

Characters  and  Tests. — In  small  granular  crystals  of  a  pale  greenish 
blue  colour.     In  other  respects  corresponds  to  sulphate  of  iron. 

4.  Solution  of  Sulphate  of  Iron,  P,B. 

It  is  composed  of  10  grains  of  the  granulated  sulphate  in  a  fluid 
ounce  of  water.  It  should  be  recently  prepared.  Employed  as  a 
test  for  nitric  acid  (see  p.  71). 

FERRI  CARBON  AS.     Carbonate  of  Iron. 
FeOC02=58  or  FeC03  =  116. 
Ferrous  Carbonate.     F.  Carbonate  de  Fer.     G.  Kohlensaures  Eisen. 
This  is  obtained  by  precipitating  with  an  alkaline  carbonate  a  solu- 
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tion  of  any  protosalt  of  iron,  e.g.,  the  siilphate.  A  soluble  sulphate 
of  potash  or  of  soda  is  formed  in  the  solution,  and  an  insoluble  car- 
bonate of  iron  is  precipitated.  This  is  at  first  of  a  greenish- white 
colour,  but  becomes  brownish-red  in  the  air,  being  converted  into 
the  peroxyde.  The  protosalts  are  more  readily  absorbed  than  the 
persalts,  and  in  order  to  preserve  the  carbonate  in  this  condition,  a 
varnish  of  sugar  is  employed.     It  is  used  in  the  forms  : — 

1.  Ferri  Carbonas  saccharata,  P.B.     Saccharated  Carbonate  of  Iron, 

Carbonate  of  iron,  FeOCOg  or  FeCOg,  mixed  with  peroxyde  of 
iron  and  sugar,  the  carbonate  forming  at  least  75  per  cent,  of  the 
mixture. 

Preparation. — Dissolve  2  ounces  of  sulphate  of  iron  and  1-|  ounce 
of  carbonate  of  ammonia,  each  in  half  a  gallon  of  water,  and  mix 
with  brisk  agitation  in  a  deep  cylindrical  vessel.  Cover  this  as 
accurately  as  possible,  and  set  by  for  twenty-four  hours,  then  sepa- 
rate the  supernatant  solution  with  a  syphon,  pour  on  a  gallon  of 
water,  stir  well,  and  after  subsidence  again  remove  the  clear  fluid. 
Collect  the  carl3onate  on  a  calico  filter,  press  out  the  water,  and 
then  rub  it  in  a  mortar  with  1  ounce  of  finely  powdered  sugar, 
and  dry  at  a  temperature  not  exceeding  212°:  FeS04-f-(H^N)2C03  = 
FeC03+(H^N)2S04. 

To  prevent  peroxydation  the  precipitated  carbonate  is  carefully 
excluded  from  the  air  during  the  process  of  washing.  By  admix- 
ture, with  the  sugar  while  in  the  moist  state,  the  particles  of  powder 
are  invested  with  a  thin  pellicle,  and  thus  protected  from  the  action 
of  the  air.  A  little  peroxyde  is  unavoidably  formed,  owing  to  the 
length  of  the  process. 

Characters  and  Tests. — Small  coherent  lumps  of  a  grey  colour,  and 
sweet  feeble  chalybeate  taste.  It  dissolves  with  eftervescence  in 
warm  hydrochloric  acid  diluted  with  half  its  volume  of  water,  and 
the  solution  gives  but  a  very  slight  precipitate  (BaS04)  with  chloride 
of  barium  (the  sulphate  of  ammonia  not  being  comj^letely  washed 
out).  20  grains  dissolved  in  excess  of  hydrochloric  acid,  and  diluted 
with  water  continue  to  give  a  blue  precipitate  with  the  red  prussiate 
of  potash  (showing  presence  of  protosalt),  until  at  least  208  grain 
measures  of  the  volumetric  solution  of  bichromate  of  potash  have 
been  added  (indicating  a  quantity  of  protocarbonate)  equal  to  57 
per  cent. 

Action.  Uses. — An  excellent  form  of  a  feri^uginous  j)reparation, 
and  very  suitable  for  children  and  patients  having  an  irritable 
mucous  membrane,  for  it  is  quite  devoid  of  irritant  properties. 

Dose. — 10  to  30  grains  in  powder,  lozenge,  or  pill,  as  in  the  next 
preparation. 

2.  Pilula  Ferri  Carbonatis,  P.B.     Pill  of  Carbonate  of  Iron. 

This  is  composed  of  one  part  of  confection  of  roses,  and  4  parts  of 
saccliarated  carbonate  of  iron,  beaten  together  into  an  unitbrm  mass. 
Dose. — 5  to  30  grains  twice  or  thrice  a  day. 
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The  Pilules  de  Vallet  are  a  mixture  of  sulphate  of  iron,  carbonate 
of  soda,  honey,  and  sugar.  The  carbonate  in  this  combination 
is  more  liable  to  decomposition  than  the  Pilula  ferri  carbonatis. 
Pilules  de  Blaud  are  made  similarly  with  carbonate  of  potash  and 
gum  arable,  and  are  a  close  imitation  of  the  following  mixture : — 

3.  Mistura  Ferri   composita,   P.B.      Compound  Mixture   of  Iron. 

Griffiths  Mixture. 

Preparation. — Eub  together  60  grains  each  of  m,yrrh  and  sugar, 
and  30  grains  of  carbonate  of  potash,  and  form  them  into  a  thin  paste 
by  the  addition  of  a  little  rose  water;  then  gradually  add  more  rose 
water  and  4  fluid  drachms  of  spirit  of  nutmeg,  until  about  8  ounces 
of  milky  fluid  is  formed,  then  add  25  grains  of  sulphate  of  iron  dis- 
solved in  about  2  ounces  of  rose  water,  and  mix  thoroughly  to  form 
10  fluid  ounces,  and  preserve  as  much  as  possible  from  the  air. 

The  green  hydrated  protocarbonate  of  iron  remains  suspended  in 
the  mixture,  which  is  alkaline  from  excess  (about  15  grains)  of  car- 
bonate of  potash,  and  contains  the  sulphate  of  potash  in  solution. 
The  bottle  in  which  it  is  preserved  should  be  kept  full,  in  order  to 
exclude  air.  The  mixture  gradually  absorbs  oxygen,  and  turns 
from  grass-green  to  yellowish-brown,  with  the  formation  of  hydrated 
peroxyde.  The  carbonic  acid  escapes.  If  it  has  lost  its  green 
colour  it  is  unfit  for  use. 

Incompatibilities. — Acids  and  acidulous  salts,  vegetable  astrin- 
gents. 

Action  and  Uses. — Antacid  (from  free  carbonate)  and  chalybeate, 
and  free  from  astringent  or  irritating  properties;  it  is,  therefore, 
especially  adapted  for  use  in  enfeebled  states  of  the  system. 

Dose. — 1  to  2  ounces  two  or  three  times  a  day. 

4.  Liquor  Ferri  Carbonatis  effervescens. 

As  the  hydrated  carbonate  is  soluble  in  carbonic  acid  water  to 
the  extent  of  about  1^  grain  to  the  pint,  an  agreeable  solution  may 
be  prepared  by  mixing  together  3  grains  of  sulphate  of  iron  (  =  lj  of 
carbonate),  80  grains  of  sugar,  54  grains  of  bicarbonate  of  soda  mixed 
intimately  with  60  grains  of  tartaric  acid,  throwing  them  into  a  soda 
water  bottle,  corking  it  immediately,  and  agitating. 

FERRI  LACTAS:  reO,C6H505,3HO  or  Fe2C3H^03,3H20. 

Lactate  of  the  Protoxyde  of  Iron.     Ferrous  Lactate. 

This  mild  chalybeate  is  obtained  as  a  greenish-white  powder, 
or  in  greenish  acicular  crystals,  by  the  direct  action  of  a  dilute  solu- 
tion of  lactic  acid  on  iron  filings.  It  has  also  been  made  by  decom- 
posing a  solution  of  98  parts  of  crystallised  sulphate  of  iron  with  one 
of  100  grains  of  lactate  of  lime.  It  may  be  prescribed  in  the  form 
of  lozenges  or  of  syrup.  It  has  been  extensively  used  in  France, 
and  is  no  doubt  an  admirable  form  of  exhibiting  iron. 

Dose. — 1  to  5  grains. 
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FERRI  MALAS:  2FeO,CJIfi^  or  FeC^H^Og.     Malate  of  Iron. 

Is  a  form  prescribed  in  the  old  Prussian  Pharmacopoeia.  It  is 
procured  by  digesting  one  part  of  iron  nails  or  wire  along  with  4 
parts  of  apple  juice  for  some  days,  then  evaporating  the  liquid 
to  one-half,  filtering  and  concentrating  to  the  consistence  of  an 
extract. 

Ferri  Arsenias,  P.B,    Arseniate  of  Iron, 

Will  be  best  considered  among  the  compounds  of  arsenic. 

LIQUOR  FERRI  PERSULPHATIS,  P.B,     Solution  of  Persulphate 

of  Iron, 
re203,3S03  or  Fe23S04  dissolved  in  water. 

Preparation, — Add  6  fluid  drachms  of  sulphuric  acid  to  10  ounces 
of  water,  and  dissolve  8  ounces  of  sulphate  of  iron  in  the  mixture  by 
the  aid  of  heat,  then  add  to  it  6  fluid  drachms  of  nitric  acid 
diluted  with  2  ounces  of  water,  and  concentrate  by  boiling  until,  by 
a  sudden  disengagement  of  ruddy  vapours  (NOg),  the  fluid  changes 
from  black  to  red.  A  drop  of  the  solution  is  now  tested  with  red 
prussiate  of  potash,  and  if  a  blue  precipitate  forms,  a  few  additional 
drops  of  nitric  acid  should  be  added  and  the  boiling  renewed,  in 
order  that  the  whole  of  the  sulphate  may  be  converted  into  per- 
sulphate. When  the  solution  is  cold,  make  the  whole  measure  11 
fluid  ounces  by  the  addition,  if  necessaiy,  of  water. 

In  this  process  the  hydrogen  of  both  acids  is  oxydised  to  form 
water,  as  the  expense  of  the  nitric  acid,  which  is  reduced  to  nitric 
oxyde,  the  liberated  sulphion  attaches  itself  to  the  sulphate  of  iron, 
converting  it  from  proto-  into  persalt : 

eFeSO^  +  3(H2S04)  -i-  SCHNOy)  =  3(Fe23SOj+ 4H2O  +  2NO. 
The  nitric  oxyde  dissolves  in  the  solution  as  fast  as  it  is  formed, 
giving  it  a  black  colour,  but  it  is  subsequently  expelled  with  the 
change  of  colour  and  composition  (see  p.  55)  above  mentioned. 

Characters  and  Tests. — A  dense  solution,  sp.  gr.  1*441,  of  a  dark  red 
colour,  inodorous,  and  very  astringent,  miscible  in  all  proportions  with 
alcohol  and  water.  Diluted  with  10  volumes  of  water,  it  gives  a 
white  precipitate  with  chloride  of  barium  (BaS04),  and  a  blue  one 
with  yellow  (persalt),  but  not  with  red  (absence  of  protosalt)  prussiate 
of  potash.  One  fluid  drachm  diluted  with  2  ovmces  of  water  gives, 
with  excess  of  ammonia,  a  precipitate  which,  when  well  washed  and 
incinei*ated,  weighs  11*44  grains  (of  anhydrous  peroxyde,  showing 
the  proper  amount  of  iron).  The  solution  yields  a  yellowish  white 
deli(j[uescent  mass  on  evaporation.  Persulphate  of  iron  forms  double 
salts  with  the  sulphates  of  the  alkali  metals  which  have  the  consti- 
tution of  alum  (iron  alums),  and  are  veiy  soluble  and  very  astrin- 
gent. The  potash  salt  {K2SO^,lPe.^330fi^^H.20)  crystallises  in  octo- 
hedra  of  a  pale  violet   colour,   but  is  liable  to  spontaneous  de- 
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composition,  forming  a  brown  deliquescent  mass.  The  ammo- 
nium salt  (H^NS04Fe23S04,24H20)  is  tolerably  permanent ;  both 
crystallise  like  all  the  other  alums  in  regular  octohedra. 

Pharmaceutical  Uses. — In  the  preparation  of  Ferri  et  ammonise 
citras,  Ferri  et  quinae  citras,  Ferri  oxydum  magneticum,  Ferri  per- 
oxydum  humidum,  Ferrum  tartaratum,  and  Tinctura  ferri  acetatis. 

LIQUOR  FERRI  PERNITRATIS,  F,B,     Solution  of  Pernitrate 

of  Iron. 

Fe2033N05  or  Fe26N03  dissolved  in  water. 

Preparation. — Dilute  4^  fluid  ounces  of  nitric  acid  with  16  ounces 
of  water,  and  put  1  ounce  of  fine  iron  wire  into  the  mixture.  If  the 
action  be  too  violent,  moderate  it  by  the  addition  of  a  little  water. 
When  the  iron  is  dissolved,  filter  the  solution,  and  add  water  that  it 
may  measure  1^  pint. 

The  iron  combines  with  a  portion  of  the  nitric  acid  to  form  a 
soluble  pernitrate,  its  hydrogen  being  previously  removed  by 
the  oxygen  of  another  portion,  water  and  nitric  oxyde  (NO)  being 
simultaneously  formed,  the  latter  escaping  with  vehement  efferves- 
cence and  forming  ruddy  fumes  of  peroxyde  (NOg)  as  soon  as  it 
comes  in  contact  with  the  air: — 2Fe -h  8HNO3  =  Fe26N03 -}- 4H2O + 
2NO. 

Characters  and  Tests. — A  clear  solution  of  a  reddish  brown  colour, 
slightly  acid  and  astringent  to  the  taste.  It  gives  a  blue  precipitate 
with  the  yellow,  but  none  (absence  of  protosalt)  with  the  red  prus- 
siate  of  potash.  If  placed  in  a  test  tube  with  half  its  volume  of 
pure  sulphuric  acid,  and  a  solution  of  sulphate  of  iron  is  added,  the 
whole  assumes  a  dark  brown  colour  (showing  the  presence  of  a 
nitrate,  see  p.  73).  Sp.  gr.  1*107.  One  fluid  drachm  treated  with 
an  excess  of  solution  of  ammonia,  gives  a  precipitate,  which,  when 
washed,  dried,  and  incinerated,  weighs  2*6  grains  of  anhydrous  per- 
oxyde. 

The  same  quantity  of  Liquor  and  Tinctura  ferri  perchloridi  yields 
nearly  4  grains,  the  solution  of  pernitrate  is  therefore  proportionately 
weaker.  Prismatic  crystals  of  the  hydrated  salt  may  be  obtained  on 
evaporation. 

Action.  Uses. — Those  of  the  perchloride  over  which  it  possesses 
no  advantage. 

Dose. — 10  to  40  grs.  with  water  or  infusion  of  quassia  or  calumba. 

TINCTURA  FERRI  ACETATIS,  P.B.    Tincture  of  Acetate  of  Iron. 
Fe203,3C4H303  or  FegGCgHsOg  dissolved  in  alcohol. 

Preparation. — Dissolve  2  ounces  of  acetate  of  potash  in  10  fluid 
ounces  of  rectified  spirit,  and  add  2^  fluid  ounces  of  solution  of  per- 
sulphate of  iron  to  8  fluid  ounces  more  of  spirit';  mix  the  two 
solutions  in  a  two-pint  bottle,  and   shake  them  well  together  at 


216  PHOSPHATE  OF  IROX. 

intervals  during  an  hour.     Then  filter,  and  wash  the  residue  with 
enough  rectified  spirit  to  make  the  filtrate  measure   1  pint: 

Fe.pSOt  +  6KC2H3O2  =  FegCCgHsOg  +  3K2SO4 . 
The  metals  simply  exchange  acids,  the  sulphate  of  potash  is  precipi- 
tated on  account  of  its  insolubility  in  alcohol  and  removed  by  filtra- 
tion, the  peracetate  of  iron  remains  in  solution. 

A  pleasant  astringent  chalybeate,  originally  prescribed  in  the 
Dublin  Pharmacopoeia. 

JJose. — 5  to  30  minims. 

FERRI  PHOSPHAS,  P.B.     Phosphate  of  Iron. 
3FeO,P05  or  Fe32P04  partially  oxydated. 

This  preparation  closely  resembles  vivianite  or  native  hydrated 
blue  phosphate  of  iron. 

Freparation. — Dissolve  3  ounces  of  sulphate  of  iron  in  2  pints  of 
boiling  water,  and  2^  ounces  oi  phosphate  of  soda  and  1  ounce  of  acetate 
of  soda  in  another  2  pints.  Mix  the  solutions,  and  after  briskly 
stirring,  collect  the  precij)itated  phosphate  in  a  calico  filter,  and 
wash  it  with  hot  water  till  the  filtrate  ceases  to  give  a  precipitate 
with  chloride  of  barium  (showing  that  the  sulphate  of  soda  has 
been  completely  removed).  Finally,  dry  the  precipitate  at  a  tem- 
perature not  exceeding  120^. 

Phosphate  of  soda  and  sulphate  of  iron  alone  give  the  phosphate, 
but  sulphuric  acid  is  at  the  same  time  liberated,  and  prevents  the 
complete  precipitation  of  the  ferrous  phosphate :  3FeS04 -f-  2Na2HP04 
=  Fe32P04+2Na2S04  +  H2S04.  As  the  phosphate  is  insoluble  in 
acetic  acid,  the  acetate  of  soda  is  used  to  give  base  to  the  sulphuric^ 
acid  (see  acetates),  as  fast  as  it  is  formed,  and  thus  free  acetic  acid 
remains  in  the  supernatant  liquor. 

Characters  and  Tests. — A  slate-blue  amorphous  powder,  insoluble  in 
water,  soluble  in  hydrochloric  acid.  The  solution  yields  a  precipitate 
with  both  yellow  and  red  prussiate  of  potash,  that  with  the  latter  being 
the  more  abundant  (indicating  more  protosalt  than  persalt),  and  when 
treated  with  tartaric  acid  and  an  excess  of  ammonia  (see  ammonio- 
tartrate  of  iron),  and  subsequently  with  the  solution  of  ammonio- 
sulphate  of  magnesia,  lets  fall  a  crystalline  precipitate  (triple  phos- 
phate, see  p.  66).  When  tlie  salt  is  digested  in  hydrochloric  acid 
with  a  plate  of  pure  copper,  a  dark  deposit  (arsenicum)  does  not 
form  on  the  metal;  20  grains,  dissolved  in  hydrochloric  acid,  con- 
tinue to  give  a  blue  precipitate  with  red  prussiate  of  potash  until 
250  gr.  measures  of  the  volumetric  solution  of  bicarbonate  of  potash 
have  been  added  (indicating  a  proper  proportion  of  protosalt). 

Like  all  the  other  protosalts  of  iron,  this  preparation  is  prone  to 
oxydation,  and  should  therefore  be  excluded  from  the  air. 

Action  and  Uses. — A  mild  chalybeate,  not  very  active  on  account 
of  its  insolubility,  but  it  is  supposed  to  be  easily  assimilated,  and  to 
be  beneficial  in  rickets,  mollities  ossium,  and  in  strumous  diseases, 
especially  those  aflecting  the  bones.     According  to  MM.  Paquelin 
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and  L.  Jolly  (Acad,  des  Scien.  1874).  the  iron  exists  in  the  glo- 
l)ulin  of  the  blood  in  the  state  of  tribasic  phosphate  of  the  pro- 
toxide. If  this  be  so,  the  preparation  under  consideration  would 
be  a  more  immediate  restorative  than  any  other  preparation  of 
iron,  if  it  be  readily  absorbed  as  such. 

Dose. — 5  to  10  grains  in  the  form  of  pill ;  in  combination  with 
phosphoric  acid  which  renders  it  soluble  ;  or  in  the  following  form : — 

1.  Sjrrupus  Ferri  Phosphatis,  P.B.     Syrup  of  Phosphate  of  Iron. 

1  fluid  drachm  contains  I  grain  of  the  salt  and  ^  fluid  drachm  of 
dilute  phosphoric  acid. 

Preparation. — Dissolve  224  grains  of  granulated  sulphate  of  iron 
in  4  ounces  of  water,  and  200  grains  of  phosphate  of  soda  and  74 
grains  of  acetaAe  of  soda  in  4  ounces  more;  mix  the  two  solutions, 
and,  after  careful  stirring,  transfer  the  precipitate  to  a  calico  filter, 
and  wash  it  with  water  till  the  filtrate  ceases  to  be  aff'ected  by  chlo- 
ride of  barium.  Then  press  the  precipitate  strongly  between  folds 
of  bibulous  paper,  and  add  to  it  5|  fluid  ounces  of  dilute  phosphoric 
acid.  As  soon  as  the  precipitate  is  dissolved,  filter  the  solution,  add 
8  ounces  of  refined  sugar.,  and  dissolve  without  heat.  The  product 
should  measure  12  fluid  ounces. 

The  blue  phosphate  is  formed  as  above,  and  then  dissolved  in 
phosphoric  acid.  It  has  a  strong  acid  taste,  each  drachm  containing 
nearly  ^  fluid  drachm  of  the  dilute  acid. 

Dose. — 30  to  60  minims;  for  children,  10  to  30  minims.  It 
must  be  freely  diluted  on  account  of  the  large  proportion  of  acid 
present. 

FERRUM  TARTARATUM,  P.B.       Tartarated  Iron. 
KO,Fe203,C8H40io  +  2H0  or  KFeO,C4H406,H20. 

Tartrate  of  Potash  and  Iron.     L.  Ferri  Potassio-Tartras. 
F.  Tartrate  de  Potasse  et  de  Fer.     G.  Eiseniveinstein. 

Preparation. — Mix  10  fluid  ounces  of  solution  of  ammonia  with  3 
pints  of  water.,  and  to  this  add  gradually  5^  fluid  ounces  of  solution 
of  persulphate  of  iron  previously  diluted  with  2  pints  of  ivater,  stir- 
ring constantly  and  briskly.  Let  the  mixture  stand  for  two  hours, 
stirring  it  occasionally,  then  put  it  on  a  calico  filter,  and  when  the 
liquid  has  drained  away,  wash  the  precipitate  with  water  until  that 
which  passes  through  the  filter  ceases  to  give  a  precipitate  with 
chloride  of  barium  (showing  freedom  from  sulphate  of  ammonia). 
Mix  the  washed  and  drained  precipitate  intimately  with  2  ounces 
of  acid  tartrate  of  potash  in  powder  in  a  porcelain  dish,  and  let  the 
mixture  stand  for  twenty-four  hours;  then,  having  applied  a  gentle 
heat,  not  exceeding  140°,  add  gradually  1  pint  of  water,  and  stir  con- 
stantly until  nothing  more  will  dissolve.  Filter;  evaj)orate  at  a 
temperature  not  exceeding  140°  to  the  consistence  of  syrup,  and 
dry  it  in  thin  layers  on  flat  porcelain  or  glass  plates  in  a  drying 
closet  at  120°.  Remove  the  dry  salt  in  flakes,  and  keep  it  in 
stoppered  bottles. 
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In  this  process  the  acid  tartrate  of  potash  is  converted  into  a 
neutral  bibasic  salt  by  the  combination  of  an  equivalent  of  peroxyde 
of  iron.  This  latter  is  prepared  in  the  hydrated  form  by  precipi- 
tating the  solution  of  persulphate  with  ammonia.  In  drying,  the 
heat  must  be  kept  within  certain  limits,  otherwise  the  salt  will  be 
decomposed  with  the  separation  of  peroxyde. 

Characters  and  Tests. — Thin  transparent  slightly  deliquescent 
scales,  of  a  deep  garnet  colour,  slightly  sweetish  and  astringent  in 
taste,  soluble  in  four  times  its  weight  of  water,  and  sparingly  solu- 
ble in  spirit.  The  aqueous  solution,  when  acidulated  with  hydro- 
chloric acid,  gives  a  copious  blue  precipitate  with  the  yellow,  but 
none  with  the  red  prussiate  of  potash  (absence  of  protosalt).  Boiled 
with  solution  of  soda,  peroxyde  of  iron  separates,  but  no  ammonia 
(absence  of  citrate  of  iron  and  ammonia,  which  it  resembles)  is 
evolved,  and  the  filtered  solution,  when  slightly  acidulated  by  acetic 
acid,  gives,  on  cooling,  a  crystalline  precipitate  (KHC4H40e ,  cream 
of  tartar).  By  incinerating  50  grains  of  the  salt  at  a  red  heat,  wash- 
ing what  is  left  with  water  (to  remove  carbonate  of  potash,  see  p. 
140),  and  again  incinerating,  a  residue  of  peroxyde  of  iron  is  obtained, 
weighing  15  grains. 

This  salt  is  uncrystallisable,  and  may  be  prepared  in  the  form  of 
dark  brown  powder.  The  solution  is  of  a  brownish  colour,  and 
remains  unchanged  for  a  considerable  time.  It  is  remarkable  for 
not  being  decomposed  by  ammonia  or  its  carbonate  at  any  tempera- 
ture, nor  by  the  other  alkalies  or  their  carbonates  without  the  aid  of 
heat.  It  is  also  unaffected  by  ferrocyanide  of  potassium  until  a 
few  drops  of  one  of  the  stronger  acids  are  added.  In  these  reactions 
it  resembles  the  ferrocyanides,  and  is  supposed,  like  them,  to  contain 
iron  in  the  acid  part  {Potassce  Ferro-tartras,  Pereira).  Vegetable 
astringents  cause  the  usual  black  precipitate. 

Incompatibilities. — Strong  acids,  lime  water,  acetate  of  lead,  sul- 
phuretted hydrogen,  vegetable  astringents. 

Action  and  Uses. — A  mildly  astringent  chalybeate  tonic. 

Dose. — 10  to  30  grains,  in  the  form  of  pill  or  solution,  with  an 
aromatic,  or  as  one  of  the  two  preparations  next  following : — 

1.  Vinum  Ferri,  P.B,     Iron  Wine, 

Preparation. — Macerate  1  ounce  of  fine  iron  wire  (about  No.  35) 
in  1  pint  of  sherry  for  thirty  days  in  a  closed  vessel,  the  iron  being 
almost,  but  not  quite,  wholly  immersed  in  the  wine,  and  the  vessel 
frequently  shaken,  and  the  stopper  removed;  then  filter. 

A  portion  of  the  iron  becomes  peroxydised  and  is  dissolved  by  the 
acid  tartrate  of  potash,  or  free  vegetable  acid  present  in  the  Wine, 
and  combined  as  potassio- tartrate,  malate,  or  acetate  of  the  per- 
oxyde. The  quantity  of  iron  dissolved  is  nearly  in  inverse  ratio  to 
the  quality  of  the  wine.  Thus,  Cape  wine  dissolves  much  more  than 
dry  sherry.  Hock  has  been  recommended  for  use  on  account  of  its 
acidity. 

Prepared  according  to  the  above  directions,  it  will  contain  gene- 
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rally  an  amount  of  peroxyde  of  iron  corresponding  to  six  grains  of 
the  salt  in  each  ounce.  A  better  process,  because  it  insured  an 
uniform  preparation,  is  that  of  the  P.B.  1864.  This  merely  con- 
sisted in  dissolving  160  grains  of  tartarated  iron  in  1  pint  of  sherry  = 
8  grains  in  the  fluid  ounce. 

Action,  Uses. — An  admirable  chalybeate  stimulant,  much  used 
for  children  and  young  people. 

j)ose — 60  minims  to  ^  ounce  or  more,  according  to  age. 

2.  Mistura  Ferri  Aromatica,  P.B.     Aromatic  Mixture  of  Iron, 

Take  1  ounce  of  pale  cinchona  hark  in  powder,  ^  ounce  of  calumha 
root  in  coarse  powder,  J  ounce  of  cloves  bruised,  ^  ounce  of  fine  iron 
wire,  3  fluid  ounces  of  compound  tincture  of  cardamoms,  ^  fluid  ounce 
of  tincture  of  orange  peel,  and  peppermint  water  a  sufficiency.  Mace- 
rate the  dry  vegetables  and  the  iron  with  12  fluid  ounces  of  the 
peppermint  water  in  a  closed  vessel  for  three  days,  agitating  occa- 
sionally; then  filter  and  add  enough  peppermint  water  to  make  the 
product  measure  12^  fluid  ounces;  to  this  add  the  tinctures,  and  pre- 
serve in  a  well- stoppered  bottle. 

Introduced  from  the  old  Dublin  Pharmacopoeia.  A  portion  of 
the  iron  ])ecomes  oxydised,  and  dissolves  in  the  organic  acids  of  the 
mixture  (kinic,  tartaric,  citric,  &c). 

Dose. — 1  to  2  fluid  ounces. 

FERRI  ET  AMMONI-E  TARTRAS.     Tartrate  of  Iron  and 

Ammonia. 
H4NOFe203,C8H40io  +  4HO  or  H4NFeOC4H406-f-2H20, 

Preparation. — The  same  as  the  tartarated  iron,  substituting  acid 
tartrate  of  ammonia  {K^JL^C^fi^  for  acid  tartrate  of  potash. 
The  acid  tartrate  of  ammonia  is  prepared  by  neutralising  ammonia 
with  tartaric  acid,  observing  the  quantity  required,  and  then  adding 
this  weight  more  of  the  acid  to  the  solution. 

Characters  and  Tests. — In  brilliant  scales  or  in  angular  grains,  of  a 
dark-brown  colour  resembling  Kino.  It  has  a  mild  ferruginous 
taste ;  is  soluble  in  rather  more  than  its  weight  of  water  at  60° ;  not 
decomposed  by  boiling  water;  insoluble  in  both  alcohol  and  aether. 
Boiled  with  a  solution  of  soda,  peroxyde  of  iron  is  precipitated  and 
ammonia  evolved.  It  is  an  eligible  preparation  of  iron,  and  may  l)e 
given  in  doses  of  3  to  8  grains  in  aqueous  solution,  in  pill,  or  with 
some  confection. 

FERRI  ET  AMMONIA  CITRAS,  P.B.     Citrate  of  Iron  and 

Ammonia, 

There  is  some  doubt  as  to  the  correct  composition  of  this  salt. 
Citric  acid  is  tribasic,  and  it  may  be  represented  as  being  composed 
of  a  molecule  each  of  ammonia,  water,  and  peroxyde  of  iron,  in  com- 
bination with  a  molecule  of  citric  acid,  thus  : 

H4NO,HO,Fe203,C,2H50ii-|-2HO  or  H4NH,FeOC6HA,H20. 


220  CITRATES  OF  IRON. 

Preparation. — Mix  14  fluid  ounces  of  solution  of  ammonia  with  2 
pints  of  water ^  and  to  this  add  gradually  8  fluid  ounces  of  solution 
of  persulphate  of  iron,  previously  diluted  with  2  pints  of  water, 
stirring  them  constantly  and  briskly.  Let  the  mixture  stand  for 
two  hours,  stirring  it  occasionally;  then  put  it  on  a  calico  filter, 
and  when  the  liquid  has  drained  away,  wash  the  precipitate  with 
water  until  that  which  passes  through  the  filter  ceases  to  give 
a  precipitate  with  chloride  of  barium.  Dissolve  4  ounces  of  citric 
acid  in  8  ounces  of  water,  and  having  applied  the  heat  of  a  water- 
bath,  add  the  oxyde  of  iron,  previously  well  drained,  and  stir  them 
together  until  the  whole,  or  nearly  the  whole,  of  the  oxyde  has 
dissolved.  Let  the  solution  cool,  then  add  of  5^  fluid  ounces  of 
solution  of  ammonia.  Filter  through  flannel;  evaporate  to  the  con- 
sistence of  syrup,  and  dry  it  in  thin  layers  on  flat  porcelain  or  glass 
plates  at  a  temperature  not  exceeding  100°.  Remove  the  dry  salt  in 
flakes,  and  keep  it  in  a  stoppered  bottle. 

In  the  first  part  of  the  process  a  moist  peroxyde  of  iron  is  pre- 
pared. This,  when  heated  with  the  solution  of  citric  acid,  is  dis- 
solved, forming  an  acid  citrate  of  the  peroxyde.  On  adding  ammonia 
to  neutralisation  it  takes  the  place  of  a  molecule  of  the  basic  water, 
forming  a  salt  having  the  composition  indicated  by  the  formula  given 
above.  The  heat  used  in  drying  is  scarcely  suflicient  in  practice, 
but  a  higher  temperature  is  apt  to  drive  off  some  of  the  ammonia. 

CJiaracters  and  Tests. — In  thin  transparent  scales  of  a  deep  red 
colour,  slightly  sweetish  and  astringent  in  taste.  It  feebly  reddens 
litmus;  is  soluble  in  water,  but  almost  insoluble  in  rectified  spirit 
The  solution  of  this  salt,  acidulated  with  hydrochloric  acid,  gives  a 
copious  blue  precipitate  (ordinary  Prussian  blue,  see  p.  100)  with 
yellow  prussiate  of  potash,  but  not  with  the  red  prussiate  (absence 
of  protoxide).  Heated  with  solution  of  potash,  it  evolves  ammonia 
and  deposits  peroxyde  of  iron.  The  alkaline  solution  from  which 
the  iron  has  separated  does  not,  when  slightly  supersaturated  with 
acetic  acid,  give  any  crystalline  precipitate  (thus  distinguished  from 
tartarated  iron,  which,  under  similar  conditions,  deposits  acid  tar- 
trate of  potash,  and  proves  the  absence  of  tartaric  acid,  which  may 
be  substituted  for  citric).  When  incinerated  with  exposure  to  the 
air  it  leaves  not  less  than  27  per  cent,  of  anhydrous  peroxyde  of  iron, 
which'is  not  alkaline  to  litmus  (again  distinguishing  it  from  tartarated 
iron,  which  when  incinerated  gives  a  mixture  of  peroxyde,  carbon, 
and  carbonate  of  potash). 

Incompatibilities. — Liquor  potassse.    Liquor  sodse.    Strong  acids. 

Action.  Uses. — It  is  a  mild  preparation,  pleasant  to  the  taste,  and 
useful  for  children  and  weak  persons.  It  may  be  given  with  am- 
monia or  the  alkaline  carbonates.    It  is  neither  irritant  nor  astringent. 

Dose. — 5  to  10  grains. 

1.  Vinum  Ferri  Citratis,  P.5.     Wine  of  Citrate  of  Iron. 

Contains  8  grains  of  the  double  citrate  in  1  fluid  ounce. 
Preparation. — Dissolve  160  grains  of  citrate  of  iron  and  ammonia 
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in  1  pint  of  orange  wiiie,  and  let  the  solution  remain  for  three  days 
in  a  closed  vessel,  shaking  it  occasionally  ;  afterwards  filter. 
Dose. — 60  minims  to  ^  fluid  ounce. 

2.  Effervescing  Solution  of  Citrate  of  Iron  may  he  formed  hy  dis- 
solving 10  grains  of  citrate  of  iron  in  half  a  pint  of  water,  adding  2 
fluid  drachms  of  syrup  of  lemon,  and  charging  the  solution  with 
carbonic  acid  under  pressure  of  five  atmospheres. 

FERRI  ET  QUINI^  CITRAS,  F.B,     Citrate  of  Iron  and  Quinia. 

Preparation. — Dilute  8  fluid  ounces  of  solution  of  ammonia,  with 
2  pints  of  water,  and  to  this  add  4^  fluid  ounces  of  persulphate  of 
iron,  previously  diluted  with  2  pints  of  distilled  water,  stirring 
briskly  at  intervals  for  two  hours,  then  put  it  on  a  calico  filter  and 
wash  the  precipitate  with  water  until  the  filtrate  ceases  to  give  a 
precipitate  with  chloride  of  harium  (showing  freedom  from  sulphate 
of  ammonia).  Mix  1  ounce  of  sulphate  of  quinia  with  8  ounces  of 
water,  add  12  fluid  drachms  of  dilute  sulphuric  acid,  and  dissolve, 
and  then  precipitate  the  quinia  with  a  slight  excess  of  solution  of 
ammonia.     Collect  it  on  a  filter,  and  wash  with  1^  pint  of  water. 

Dissolve  3  ounces  of  citric  acid  in  5  ounces  of  water,  apply  the  heat 
of  a  water-bath,  add  the  moist  peroxyde  of  iron,  and  stir.  When  it  is 
dissolved,  add  the  precipitated  quinia,  and  continue  the  stirring  until 
this  is  also  dissolved.  Let  the  solution  cool,  then  add  in  small  quan- 
tities at  a  time  12  fluid  drachms  of  solution  of  ammonia,  diluted  with 
2  ounces  of  water,  stirring  briskly,  and  allowing  the  quinia  which 
separates  with  each  addition  of  ammonia  to  dissolve  before  the  next 
addition  is  made.  Filter  the  solution,  evaporate  to  the  consistence  of 
a  thin  syrup,  and  dry  in  thin  layers  on  flat  porcelain  or  glass  plates  at 
100°.    Remove  the  dry  salt  in  flakes,  and  keep  it  in  a  sto23pered  bottle. 

Characters  and  Tests. — Thin  scales  of  a  greenish  golden-yellow 
colour,  somewhat  deliquescent,  and  entirely  soluble  in  cold  water. 
The  solution  is  very  slightly  acid,  and  is  precipitated  reddish- brown 
by  solution  of  soda  (hydrated  peroxyde  mixed  with  quinia),  white 
by  solution  of  ammonia  (quinia),  blue  by  the  yellow  and  red  prus- 
siates  of  potash  (presence  of  both  proto-  and  persalt  of  iron),  and 
greyish  black  (a  mixture  of  black  tannate  of  iron  with  quinia)  by 
tannic  acid.  The  taste  is  bitter  as  well  as  chalybeate.  When  burned 
with  exposure  to  the  air  it  leaves  a  residue,  which  when  moistened 
with  water  is  not  alkaline  to  test-paper  (absence  of  potash).  50  grains 
dissolved  in  a.  fluid  ounce  of  water,  and  treated  with  a  slight  excess 
of  ammonia,  gives  a  white  precipitate  (of  quinia),  which,  when  col- 
lected on  a  filter  and  dried,  weighs  8  grains.  The  precipitate  is 
almost  entirely  soluble  in  pure  aether,  and  when  burned  leaves  but 
a  minute  residue. 

This  last  test  for  the  estimation  of  quinine  is  a  very  necessary  one, 
as  some  samples  do  not  contain  more  than  7  or  8  per  cent. 

Incompatibilities. — Alkalies  and  their  carbonates.  Lime  water. 
Astringent  vegetable  solutions. 
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Action. — This  salt  combines  the  properties  of  a  non-astringent 
chalybeate  with  those  of  quinia. 
Dose. — 3  to  15  grains,  with  an  aromatic  water. 

FERRI  VALERIANAS,  Valerianate  of  Iron, 
FeOjCioHgOg  or  Fe2C5Hy02. 

This  amorphous  salt  is  prepared  by  mixing  cold  solutions  of  258 
grains  of  valerianate  of  soda  in  10  ounces  of  water,  and  288  grains  of 
sulphate  of  iron,  previously  converted  into  persulphate  (see  p.  214), 
and  dissolved  in  8  ounces  of  water.  The  precipitated  valerianate  of 
iron  is  collected  on  a  filter,  washed  with  2  ounces  of  water,  and  dried 
at  the  ordinary  temperature  of  the  air. 

Actions. — Those  of  iron  and  valerianic  acid.  In  the  anaemia 
which  often  attends  nervous  diseases  it  is  a  serviceable  remedy. 

Dose. — 1  to  3  grains,  in  the  form  of  pill. 

ZINC.     Zn  =  32  5  or  Zn  =  65. 

F.  Zinc.     G.  Zink 

Zinc  is  considered  to  have  been  known  ^as  a  distinct  metal  only 
since  the  time  of  Paracelsus.  It  has  long  been  imported  from  China 
into  India.  The  name  Tutenague,  by  which  the  Chinese  zinc  was 
known  in  commerce,  is  evidently  derived  from  the  Tamul,  tutana- 
gum  (Essay  Hind.  Med.  p.  100),  and  it  was  at  one  time  called  Indian 
Tin  (Stannum  Indicum).  The  ores  of  zinc  were  employed  by  the 
ancients  in  making  brass. 

Zinc  is  found  in  the  state  of  oxyde  and  silicate  (electric  cala- 
mine, so  called  because  it  becomes  electric  when  heated),  but  prin- 
cipally as  a  sulphide  (blende),  and  an  impure  carbonate  (calamine), 
which  occurs  in  compact  earthy  masses  of  a  grey,  pinkish,  or  reddish 
yellow  colour.  From  both  ores  it  is  first  converted  into  oxyde  by  the 
process  of  roasting,  and  then  reduced  to  the  metallic  form  by  the  aid 
of  carbonaceous  matter,  when  it  may  either  be  fused  or  sublimed. 
Until  purified  by  a  second  distillation,  it  contains  as  impurities  small 
portions  of  other  metals,  as  iron,  copper,  arsenic,  &c. 

Properties. — Zinc  is  white,  with  a  shade  of  blue,  and  of  consider- 
able brilliancy;  sp.  gr.  from  6*8  to  7*1.  At  ordinary  temperatures 
it  has  little  ductility  or  malleability,  but  is  hard  and  tough.  When 
heated  from  210°  to  300°  it  becomes  ductile,  and  may  be  drawn  into 
wire  or  beaten  or  rolled  into  thin  sheets,  which  may  also  be  done  at 
ordinary  temperatures  if  it  be  very  pure.  At  400°  it  becomes  brittle, 
and  may  be  powdered.  It  melts  at  773°,  and,  on  slowly  cooling, 
crystallises  in  four-sided  prisms,  which,  on  fracture,  display  a  lamel- 
lated  structure.  At  a  w^hite  heat  it  may  be  volatilised  in  close 
vessels ;  but  in  contact  with  the  air  it  burns  vividly,  diff'using  white 
fumes  of  oxyde.  Exposed  to  the  air,  or  kept  under  water,  zinc  be- 
comes covered  with  a  thin  film  of  suboxyde,  which  protects  it. 
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Commercial  zinc  contains  small  quantities  of  lead  and  iron,  often 
traces  of  tin  and  cadmium,  and  occasionally  traces  of  copper,  arseni- 
cum,  and  sulphur. 

The  presence  of  sulphur  or  of  arsenic  may  be  detected  by  testing 
the  hydrogen  gas  given  off  during  the  solution  of  the  metal  in  sul- 
phuric acid.  If  this  contains  sulphuretted  hydrogen  it  will  blacken 
a  piece  of  paper  moistened  with  a  solution  of  acetate  of  lead;  if 
arseniuretted  hydrogen  the  gas,  when  ignited,  will  blacken  a  piece 
of  white  porcelain  held  low  down  in  the  flame  (see  tests  for  arsenic). 
Carbon  or  sulphide  of  lead  forms  an  insoluble  residue  when  the 
metal  is  dissolved  in  sulphuric  acid. 

1.  Zincum  granulatum,  P.B.     Granulated  Zinc. 

This  is  a  more  convenient  form  of  the  metal  for  pharmaceutical 
uses. 

Preparation. — Fuse  a  pound  of  zinc  in  an  earthern  crucible,  and 
pour  the  liquid  metal  in  a  thin  stream  into  two  gallons  of  cold 
water. 

Pharmaceutical  Uses.  —  In  the  preparation  of  Zinci  chloridum, 
Liquor  zinci  chloridi,  Zinci  sulphas. 

Characters  of  the  Salts  of  Zinc. — Colourless,  astringent  to 
the  taste.  No  precipitate  in  acid  solutions  (excepting  the  acetate), 
with  sulphuretted  hydrogen.  A  white  hydrated  sulphide  with  hydro- 
sulphide  of  ammonium;  a  white  hydrated  oxyde,  with  potash^  soda, 
or  ammonia,  soluble  in  excess,  and  a  white  basic  carbonate  with 
their  carbonates,  that  produced  by  carbonate  of  ammonia  being  alone 
soluble  in  excess  of  the  carbonate.  A  white  precipitate  with  ferro- 
cyanide  of  potassium, 

ZINCI  OXYDUM,  P.B.     Oxyde  of  Zinc,     ZnO  -=  40*5  or  ZnO  =  81. 

Lana  philosophica.    Flores  Zinci,   F.  Oxyde  de  Zinc.    G.  Zinkoxyd, 

Contains  in  100  parts,  Zn  80-24,  O  19-76. 

This  oxyde  has  been  long  known  in  an  impure  state,  by  the  name 
of  tutty,  which  appears  to  be  of  Oriental  origin,  as  the  sulphate  is  still 
called  suffed  tutia,  or  white  tutia :  the  sulphates  of  iron  and  copper 
being  called  green  and  blue  tutia.     (Hindoo  Med.  p.  100). 

Preparation. — By  exposing  the  carbonate  in  a  loosely  covered 
Hessian  crucible  to  a  dull  red  heat,  until  a  portion  taken  from  the 
centre  and  cooled  no  longer  effervesces  when  dropped  into  dilute 
sulphuric  acid.  When  the  crucible  is  cold  the  ox3^de  is  transferred 
to  a  stoppered  bottle. 

Like  chalk  and  carbonate  of  magnesia,  carbonate  of  zinc  loses  its 
carbonic  acid  at  a  red  heat,  and,  like  lime  and  magnesia,  oxyde  of 
zinc  absorbs  carbonic  acid  (though  much  more  slowly  than  the 
former)  from  the  air.     Hence  the  necessity  of  exclusion. 

The  oxyde  thus  prepared  is  of  course  anhydrous,  and  is  insoluble 
in  ammonia. 
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Characters  and  Tests. — A  soft,  nearly  white,  tasteless,  and  in- 
odorous powder,  becoming  pale  yellow  when  heated.  Dissolves 
without  effervescence  (COg)  in  dilute  nitric  acid,  forming  a  solution 
which  is  not  affected  by  chloride  of  barium  (absence  of  sulphate),  or 
nitrate  of  silver  (absence  of  chlorides),  and  gives  with  carbonate  of 
ammonia  a  white  precipitate  (of  carbonate  of  zinc),  which  dissolves 
entirely  Avithout  colour  in  an  excess  of  the  reagent  (proving  absence 
of  lead  and  the  earthy  metals),  forming  a  solution  which  is  precipi- 
tated white  (ZnSHgO)  by  sulphide  of  ammonium. 

Impurities. — Carbonate  of  zinc  is  often  sold  for  the  oxyde ;  and  Mr 
Eedwood  (P.  J.  ii.  506)  states  that  the  oxydes  of  zinc  of  commerce 
are  either  basic  carbonates  or  a  mixture  of  basic  sulphate  and  hydrated 
oxyde,  containing  only  from  64  to  67  per  cent,  of  oxyde.  In  obtain- 
ing this  basic  sulphate,  ammonia  is  used  as  the  precipitant.  It  is 
readily  detected  by  the  baryta  test.  Iron  gives  a  yellow  colour  to 
the  oxyde ;  copper  a  blue  colour  to  a  solution  in  acid,  when  mixed 
with  an  excess  of  ammonia  or  its  carbonate.  Carbonates  of  lime  or 
lead  effervesce  with  acids,  and  also  remain  undissolved  (as  well  as 
the  iron)  in  ammonia. 

Incompatibilities. — Acids  and  acidulous  salts. 

Action.  Uses. — Oxyde  of  zinc  is  readily  soluble  in  dilute  acids,  and 
may  therefore,  after  ingestion,  be  carried  into  the  blood  in  the  form 
of  chloride,  lactate,  or  carbonate.  The  influence,  if  any,  of  a  soluble 
salt  on  the  functions  is  slight  and  obscure.  It  is  generally  assumed 
to  act  as  a  mild  astringent  and  tonic,  in  a  relaxed  condition  of  the 
involuntary  muscular  fibre,  by  virtue  of  which  it  checks  undue 
secretion  from  the  skin  and  mucous  membranes ;  and  as  a  sedative  to 
the  nervous  system,  and  especially  to  the  motor  system,  hence  it  has 
been  freely  used  in  chorea  and  epilepsy,  but  with  very  doubtful 
success. 

In  large  doses  the  salts  of  zinc  are  irritant,  usually  producing 
emesis,  and  if  continued,  purging. 

Applied  to  the  skin  or  mucous  membranes  the  soluble  salts  are 
stimulant,  astringent,  and  sedative.  Thus,  when  a  solution  of  the 
sulphate  is  applied  to  a  congested,  irritable,  and  weeping  conjunc- 
tiva, it  causes  at  first  much  smarting  and  pricking,  with  increased 
redness  of  the  blood-vessels,  followed  by  an  arrest  of  the  abnormal 
secretion,  and  a  diminution  of  the  vascularity,  and  attended  by  a 
refreshing  feeling  of  relief  and  comfort.  They  ar€,  therefore,  bene- 
ficial as  local  applications  in  chronic  gastritis  and  cystitis,  in  ophthal- 
mia, leucorrhoea,  &c.,  and  excoriated  aud  ulcerated  surfaces. 

The  oxyde  and  carbonate  are  grateful  applications  to  irritable 
ulcers,  and  by  their  feebly  stimulant  and  astringent  action  arrest, 
as  they  are  slowly  dissolved  by  the  secretions,  profuse  fluxes,  allay 
irritation,  and  promote  cicatrization.  The  antiseptic  property  of  the 
zinc  salts,  moreover,  enable  them  to  prevent  the  decomposition  which 
gives  rise  to  irritating  and  offensive  discharges. 

Dose. — 1  to  5  grains,  or  more,  twice  a-day,  in  the  form  of  a  pill. 
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Unguentum  Zinci,  P,B,    Zinc  Ointment, 

80  grains  of  the  oxyde  mixed  with  1  ounce  of  benzoated  lard. 
A  mild  sedative  ointment     The  benzoic  acid  is  supposed  to  pre- 
vent the  lard  from  becoming  rancid,  but  it  does  not  do  so. 

ZINCI  CHLORIDUM,  P.5.     Chloride  of  Zinc. 
ZnCl  =  68orZnCl2-136. 

An  uncrystallisable,  very  deliquescent  caustic  salt.  Is  fluid  and 
constant  at;  700°,  and  may  be  used  as  a  hot  bath  for  maintaining 
objects  at  this  temperature.  It  sublimes  unchanged  at  a  red  heat 
It  is  prepared  by  solution  of  the  metal  in  hydrochloric  acid. 

Preparation. — Put  16  ounces  of  granulated  zinc  into  a  porcelain 
basin,  add  by  degrees  44  fluid  ounces  of  hydrochloric  acid  diluted 
with  1  pint  of  water,  and  aid  the  action  by  a  gentle  heat  until 
hydrogen  is  no  longer  evolved.  Boil  for  half  an  hour,  supplying  the 
water  lost  by  evaporation,  and  allow  it  to  stand  on  a  cool  part  of  a 
sand-bath  for  twenty-four  hours,  stirring  freqaently.  Filter  into  a 
gallon  bottle,  and  pour  in  solution  of  chlorine,  by  degrees,  with 
frequent  agitation,  until  the  fluid  acquires  a  permanent  odour  of 
chlorine.  Add  ^  an  ounce  of  carbonate  of  zinc,  or  sufficient,  in  small 
quantities  at  a  time,  and  with  renewed  agitation,  until  a  brown  sedi- 
ment appears.  Filter  into  a  porcelain  dish,  and  evaporate  until  a 
portion  of  the  liquid,  withdrawn  on  the  end  of  a  glass  rod  and  cooled, 
forms  an  opaque  white  solid.  Pour  it  out  now  into  proper  moulds, 
and  when  the  salt  has  solidified,  but  before  it  has  cooled,  place  it  in 
closely -stoppered  bottles. 

In  the  above  process  the  zinc  merely  displaces  the  hydrogen  of 
the  acid.  The  chlorine  is  added  to  convert  the  iron  or  tin  usually 
present  to  the  state  of  persalt  (see  p.  233),  and  this  is  precipitated  as 
peroxyde  by  the  addition  of  the  carbonate  of  zinc,  which  dissolves 
with  the  evolution  of  carbonic  acid  to  form  chloride. 

Characters  and  Tests. — Colourless  opaque  rods  or  tablets,  very 
deliquescent  and  caustic ;  soluble  almost  entirely  in  water,  alcohol, 
and  aether.  The  watery  solution  is  precipitated  white  by  sulphide 
of  ammonium  (ZnS),  and  nitrate  of  silver  (AgCl),  but  if  first  acidu- 
lated with  hydrochloric  acid  it  is  not  affected  by  sulphuretted 
hydrogen  (see  salts  of  zinc,  p.  223).  Its  watery  solution  is  not 
affected  by  chloride  of  barium  or  oxalate  of  ammonia  (absence  of 
sulphuric  acid  and  lime),  and  is  not  tinged  blue  by  yellow  or  red 
prussiate  of  potash  (absence  of  iron).  Ammonia  throws  down  a 
white  precipitate  (hydrated  oxyde  of  zinc),  entirely  soluble  in  an 
excess  of  the  reagent  (proving  absence  of  alumina,  lime,  and  iron). 

Action.  .Uses. — A  powerful  and  penetrating  caustic;  used  to 
destroy  nsevi,  lupus,  and  cancerous  sores.  At  the  same  time  it  pre- 
vents and  destroys  any  bad  odour.  The  neighbouring  parts  should 
be  protected  by  plaster.  As  a  caustic  it  produces  severe  burning 
pain,  lasting  for  houi's.    It  is  sometimes  given  internally  in  epilepsy 
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For  the  destruction  of  superficial  parts  it  will  be  sufficient  to  rub 
them  with  a  rod  of  the  chloride  until  they  present  a  dead  white 
appearance ;  for  th^  removal  of  tumours,  a  fragment  proportionate 
to  the  size  of  the  tumour,  should  be  introduced  through  an  ulcerated 
aperture  in  the  tumour  or  by  a  suitable  incision  into  the  central 
parts  of  the  tumour,  the  aperture  being  plugged  with  bread  crumb 
to  prevent  the  deliquescent  caustic  from  coming  in  contact  with  the 
healthy  skin  or  mucous  membrane. 

Dose, — ^  to  1  grain. 

1.  Liquor  Zinci  Chloridi,  P.B.     Solution  of  Chhride  of  Zinc. 

Preparation. — Make  a  solution  as  directed  for  the  solid  salt, 
remove  the  iron  and  tin  by  the  same  means,  and  evaporate  until  it 
is  reduced  to  2  pints.     1  fluid  ounce  contains  366  grains. 

"  Burnett's  disinfecting  and  antiseptic  fluid''  is  a  weaker  solution 
of  chloride  of  zinc;  s]3.  gr.  2*0,  and  containing  200  grains  in  a  fluid 
ounce. 

Action  and  Uses. — Chloride  of  zinc  precipitates  solutions  of  albu- 
men and  gelatine,  and  forms  with  these  and  the  animal  and  vegetable 
tissues  insoluble  compounds.  It  is,  therefore^  employed  to  preserve 
wood,  cotton  fabrics,  and  the  animal  tissues  (for  the  purposes  of  dis- 
section) from  decay. 

By  virtue  of  the  foregoing  properties  chloride  of  zinc  is  a  powerful 
deodorising  agent  when  brought  in  contact  with  putrescent  matters 
in  a  fluid  or  soft  state.  It  not  only  arrests  the  putrescent  action,  but 
decomposes  the  sulj)hides  of  ammonium  and  hydrogen  which  may 
have  been  formed,  inodorous  sulphide  of  zinc  and  chloride  of  ammo- 
nium or  antiseptic  hydrochloric  acid  being  formed.  For  these  pur- 
poses a  pint  of  the  solution  should  be  mixed  with  five  or  six  gallons 
of  water.  As  a  wash  to  putrid  ulcers  it  may  be  used  in  the  propor- 
tion of  2  minims  to  a  fluid  ounce. 


CARBONATE  OF  ZINC. 

ZnO,C02  =  62-5  or  ZnC03  =  125. 

Contains  in  100  parts,  ZnO  64*8  and  COg  35-2. 

Calamine  is  found  in  various  parts  of  the  world.  But  the  same 
name  is  applied  to  two  very  distinct  ores,  one  being  a  silicate  of  zinc 
and  the  other  a  carl)onate.  The  latter  is  in  compact  or  earthy  masses, 
readily  scratched  with  a  knife,  and  breaking  with  an  earthy  fracture. 
It  is  also  found  crystallised.  Sp.  gr.  3*4  to  4*4.  The  colour  is 
various ;  but,  as  usually  seen,  it  is  grey,  pinkish,  or  reddish  yellow. 
It  dissolves  in  nitric  and  other  acids  with  effervescence,  and  is  not 
rendered  electric  by  heat,  by  which  characters  it  is  easily  distin- 
guished from  the  silicate,  which  is  also  called  Electric  Calamine. 
The  carbonic  acid  and  zinc  will  be  iudicated  by  their  respective 
tests.     The  crystallised  variety  is  anhydrous. 
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1.  Calamina  PrsBparata.     Calamine. 

Is  a  form  of  impure  carbonate  of  zinc,  and  derives  its  name  from 
the  property  of  adhering  to  the  furnace  in  the  form  of  reeds.  It  is 
prepared  by  roasting  the  native  carbonate,  by  which  the  water  and 
some  of  the  carbonic  acid  are  expelled,  then  powdering  th^  ore,  and 
separating  the  finer  particles  by  elutriation,  as  in  the  preparation  of 
Creta  prseparata,  and  forming  it  in  the  same  way  into  little  conical 
masses.  It  is  salmon-coloured,  and  usually  contains  oxyde  of  iron 
and  other  impurities.  The  calamine  of  commerce  is  greatly  adul- 
terated with  chalk  and  sulphate  of  baryta,  coloured  vf\i\i  Armenian 
hole.  The  following  precipitated  oxy carbonate  is  now  substituted 
for  prepared  calamine,  but  the  latter  is  still  much  used  as  a  dusting 
powder. 

2.  Zinci  Carbonas,  F.B,    Carbonate  of  Zinc. 

ZnO,C02  +  2ZnO  +  3HO  or  ZnC03(ZnO)2,3H20. 

The  so-called  carbonate  of  the  Pharmacopoeia  is  an  oxycarbonat^, 
for  it  is  not  possible  to  obtain  a  simple  carbonate  by  double  decom- 
position. 

Preparation. — Dissolve  \0\  ounces  of  carbonate  of  soda  in  a  pint  of 
VMter  in  a  capacious  porcelain  vessel,  and  pour  it  into  a  solution  of 
10  ounces  of  sulphate  of  zinc,  also  dissolved  in  a  pint  of  water,  stirring 
diligently.  Boil  for  fifteen  minutes  after  effervescence  has  ceased, 
and  let  the  precipitate  subside.  Then  wash  the  precipitate  in  boiling 
water  until  the  washings  fail  to  give  a  precipitate  with  chloride  of 
barium, — that  is,  until  it  is  free  from  sulphate  .of  soda.  Dry  the  pre- 
cipitate by  the  aid  of  a  gentle  heat. 

On  mixing  the  solutions  the  usual  interchange  of  acids  and  bases 
results,  ZnS04  +  NagCOg  =  Na2S04  -f  ZnGOg,  but  the  carbonate  of  zinc 
thus  formed  begins  to  evolve  carbonic  acid  as  soon  as  it  is  precipi- 
tated, and  when  the  effervescence  is  over  two  of  every  three  molecules 
are  converted  into  hydrated  oxyde : — 

SZnCOg  -I-  SHgO  =  (ZnCOg  ,2ZnO,3H20)  H-  2CO2 . 

Characters  and  Tests. — White,  tasteless,  inodorous,  insoluble  in 
water,  soluble  with  effervescence  and  without  residue  in  diluted 
nitric  acid.  This  solution  is  not  affected  by  chloride  of  barium  or 
nitrate  of  silver  (absence  of  sulphate  and  chloride),  and  gives  with 
carbonate  of  ammonia  a  white  precipitate  (oxycarbonate)  entirely 
soluble,  without  colour  (absence  of  copper),  in  an  excess  of  the 
reagent  forming  a  solution  which  is  precipitated  white  by  sulphide 
of  ammonium. 

Impurities.— li  the  sulphate  from  which  it  is  prepared  be  impure, 
the  carbonate  will  probably  contain  a  little  chloride  and  a  trace  of 
copper. 

Action  and  Uses. — Similar  to  those  of  the  oxyde.  It  is  useful  as 
a  dusting  powder  in  the  intertrigo  of  infants.     Calamina  prseparata, 
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however,  being  a  more  impalpable  and  cohesive  powder,  is  better 
adapted  for  this  purpose.  It  forms  with  lard  a  soothing  and  slightly 
astringent  ointment. 

ZINCI  SULPHAS,  P.5.     Sulphate  of  Zinc, 

ZnO,S03+  7H0  =  80-5  +  63  or  ZnS04,7H20  - 161  + 126. 

Sal  Vitrioli,     White  Vitriol.    F.  Sulfate  de  Zinc,    G.  Schwefelsaures 

Zinkoxyd. 
Contains  in  100  parts,  ZnO  28,  SO3  28,  and  HgO  44. 

Preparation.— -Thm  salt  is  prepared  in  the  same  way  as  the 
chloride,  using  the  same  quantity  of  granulated  zinc,  but  substituting 
12  fluid  ounces  of  sulphuric  acid  diluted  with  4  pints  of  water,  for  the 
hydrochloric  acid  used  in  the  preparation  of  the  chloride.  The  iron 
is  also  removed  by  the  same  process.  The  filtered  solution  is  then 
evaporated  till  a  pellicle  forms  on  the  surface.  The  crystals  are 
dried  by  exposure  to  the  air  on  filtering  paper  placed  on  porous 
tiles. 

In  this  process  the  zinc  simply  displaces  the  hydrogen  of  the  acid, 
and  combines  with  the  latter,  H2S04  +  Zn=Zi]S04  +  H2. 

Chopra r.*ers  and  Tests. — Colourless,  transparent  quadrangular  prisms 
(sometimes  6-sided  from  truncation  of  two  opposite  edges),  termi- 
nated by  4-sided  pyramids,  isomorphous  with  sulphate  of  magnesia ; 
efflorescent  in  dry  air;  soluble  in  2 J  parts  of  cold,  and  less  than 
their  own  weight  of  boiling  water.  When  heated  the  salt  melts  in 
its  w^ater  of  crystallisation  between  266°  and  284°,  and  six  of  the 
seven  atoms  of  water  are  expelled;  at  a  higher  temperature  it 
is  decomposed  and  only  oxyde  is  left.  An  aqueous  solution  of 
the  salt  gives  white  precipitates  (BaS04  ^^^^  ZnSjH^O  respectively), 
with  chloride  of  barium  and  sulphide  of  ammonium.  It  is  not  tinged 
purple  (tannate  of  iron)  by  tincture  of  galls ;  and  when  acidulated 
with  sulphuric  or  hydrochloric  acid,  gives  no  precipitate  with  sul- 
phuretted hydrogen  (absence  of  copper,  lead,  cadmium,  and  arsenic). 
After  it  has  been  boiled  for  a  few  minutes  with  a  little  nitric  acid 
(by  which  sulphate  of  iron  would  be  peroxydised,  see  p.  214)  it 
yields  with  ammonia  a  white  precipitate  (hydrated  oxycarbonate), 
which  is  entirely  soluble  without  colour  in  an  excess  of  the  reagent. 
(If  peroxyde  of  iron  or  alumina  were  present  they  would  remain, 
see  pp.  190,  198,  and  a  trace  of  copper  would  give  a  purple  colour 
to  the  ammoniacal  solution.) 

This  salt  may  be  obtained  crystallised  with  1,  2,  5,  and  6  atoms 
of  water,  according  to  the  temperature  at  which  the  crystallisation 
is  eff'ected. 

Impurities. — Prepared  by  the  above  process,  the  sulphate  is  pure ; 
but  the  commercial  salt  will  give  indications  of  the  presence  of 
copper,  lead,  and  iron. 

Common  white  vitriol  of  commerce  may  be  readily  purified  by 
immersing  a  strip  of  metallic  zinc  in  the   solution.     After  some 
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time  the  other  metals — copper,  iron,  arsenic,  &c. — are  precipitated 
upon  it. 

Incompatibilities. — See  salts  of  zinc,  p.  223.  Alkalies  and  their 
(carbonates,  lime  water,  salts  of  barium  and  lead,  ferrocyanide  of 
potassium,  astringent  vegetables. 

Action.  Uses. — The  astringent  and  irritant  properties  of  the 
zinc  salts  are  well  illustrated  in  the  sulphate.  Small  doses  are 
considered  sedative.  It  is  chiefly  used  as  an  internal  remedy  in 
chorea  and  epilepsy,  and  as  an  emetic,  the  emesis  being  the  result  of 
a  local  irritant  action  on  the  stomach  combined  with  the  disagree- 
able metallic  impression  left  on  the  palate,  which  latter  is  probably 
the  chief  excitor  of  the  reflex  act  As  an  emetic  it  is  to  be  preferred 
to  antimony  in  cases  of  poisoning,  on  account  of  its  stimulant 
action.  To  salts  of  lead  and  baryta  it  is  antidotal.  As  an  astrin- 
gent and  stimulant  injection  and  lotion,  it  is  an  extremely  valuable 
agent,  and  it  may  be  safely  introduced  into  the  bladder  or  uterus. 
In  cystitis,  and  when  the  lochia  are  unnaturally  offensive,  these 
cavities  may  be  freely  washed  out  with  a  dilute  solution  (2  grains  to 
I  fluid  ounce  of  water).  Lint  moistened  with  a  solution  of  this 
strength,  and  preserved  moist  by  a  piece  of  gutta  percha  tissue,  is 
the  best  of  all  applications  to  a  freely  granulating  and  suppurating 
ulcer. 

Dose. — As  a  nervine  tonic,  I  to  10  grains,  twice  or  thrice  a  day  ; 
as  a  collyrium,  or  as  an  injection  in  gonorrhoea,  2  grains  in  an  ounce 
of  water ;  as  an  emetic,  30  to  60  grains. 

ZINCI  ACETAS,  P.E.     Acetate  of  Zinc. 
ZnO,C4H303+ 2H0  =  91  -5  4- 18  or  Zn(C2H302)2,2H20  =  183  -f  36. 

Preparation. — Add  2  ounces  of  carbonate  of  zinc  in  successive 
portions  to  3  ounces  of  acetic  acid  mixed  with  6  ounces  of  water  in 
a  flask ;  heat  gently,  add  by  degrees  2  ounces  more  of  acetic  acid  till 
the  carbonate  is  dissolved ;  boil  for  a  few  minutes,  filter  while  hot,  and 
set  aside  for  two  days  to  crystallise ;  evaporate  the  fluid  to  one-half, 
and  again  set  aside  for  two  days  to  crystallise.  Drain  the  crystals  in  a 
funnel,  and  then  spread  them  on  filtering  paper  on  a  porous  tile, 
and  dry  them  by  exposure  to  the  air.  In  this  process  the  carbonate 
and  hydrate  of  zinc  are  decomposed,  with  the  liberation  of  oxygen 
and  carbonic  acid,  the  former  combining  with  the  hydrogen  simul- 
taneously displaced  from  the  acetic  acid  by  the  zinc. 

Characters  and  Tests. — Thin  translucent  and  colourless  crystalline 
plates  of  a  pearly  lustre,  with  a  sharp,  unpleasant  taste,  evolving 
acetic  acid  when  warmed  with  sulphuric  acid,  soluble  in  water,  and 
the  solution  precipitated  pure  white  (ZnS)  by  sulphuretted  hydro- 
gen. A  dilute  watery  solution  is  not  affected  by  chloride  of  barium 
or  nitrate  of  silver  (no  sulphuric  acid  or  chloride),  and  when  slightly 
acidulated  with  hydrochloric  acid,  is  not  precipitated  by  sulphuretted 
hydrogen  (absence  of  lead,  cadmium,  copper,  arsenicum) ;  after  it  has 
been  boiled  for  a  few  minutes  with  a  little  nitric  acid,  it  yields  with 
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ammonia  a  white  precipitate  (ZnO,H20)  entirely  soluble  (absence  of 
alumina,  magnesia,  iron)  without  colour  (absence  of  copper,  see  p. 
233)  in  an  excess  of  the  reagent. 

Action  and  Uses. — Those  of  the  sulphate,  than  which  it  is  perhaps 
slightly  more  astringent.  It  may  be  combined  with  salts,  e.g., 
acetate  of  lead,  which  are  incompatible  with  the  sulphate.  Internally 
it  is  employed  as  an  antispasmodic;  externally,  in  ophthalmia, 
gonorrhoea,  leucorrhoea,  and  ulceration. 

Dose. — 1  to  5  grams.  As  a  collyrium  or  injection,  2  grains  to  an 
ounce  of  water. 

ZINCI  VALEBIANAS,  P.B.     Valerianate  of  Zinc. 

ZnO,CioH903  or  Zn(C5H902)2. 

Preparation. — Valerianate  of  zinc  is  obtained  by  the  following 
process:  Dissolve  5|  ounces  of  sulphate  of  zinc  and  5  ounces  of 
Valerianate  of  soda^  each  in  2  pints  of  water;  raise  both  solutions  to 
near  the  boiling  point,  mix  them,  cool,  and  skim  off  the  crystals 
which  are  formed.  Evaporate  the  mother-liquor  at  a  heat  not 
exceeding  200°  to  four  ounces,  cool,  and  remove  the  crystals  which 
form,  and  add  them  to  the  former.  Drain  them  on  a  paper  filter, 
and  wash  them  with  a  small  quantity  of  distilled  water  till  the 
washings  give  with  chloride  of  barium  but  a  very  feeble  indication 
of  sulphuric  acid.  Dry  at  the  ordinary  temperature  of  the  air.  In 
this  reaction  the  zinc  and  sodium  merely  change  acids : 

ZnSO^-h  2NaC5H902  =  ZnSCsHgO^  +  Na2S04 . 

The  zinc  salt  being  the  less  soluble  crystallises  first,  and  is  rendered 
free  from  adhering  sulphate  of  soda  by  washing  with  water,  as 
directed. 

Characters  and  Tests. — In  brilliant  white  pearly  tabular  crystals, 
with  a  feeble  odour  of  valerianic  acid,  and  a  metallic  taste ;  scarcely 
soluble  in  cold  water  or  in  aether ;  soluble  in  hot  water  and  alcohol. 
Heated  to  redness  in  an  open  crucible,  it  leaves  a  residue  (oxyde  of 
zinc),  which  when  dissolved  in  diluted  sulphuric  acid,  yields  with 
ammonia  a  precipitate  (hydrated  oxyde  of  zinc)  which  entirely 
dissolves  in  an  excess  of  the  reagent,  and  the  resulting  solution 
gives  a  white  (sulphide  of  zinc)  precipitate  with  sulphide  of 
ammonium.  Its  solution  in  hot  water  is  not  precipitated  by 
chloride  of  barium  (absence  of  sulphate).  It  gives,  when  heated 
with  dilute  sulphuric  acid,  a  distillate,  which,  when  mixed  with  the 
solution  of  acetate  of  copper,  does  not  immediately  affect  the  trans- 
parency of  the  fluid  (as  occurs  when  butyric  acid  is  present),  but 
forms  after  a  short  time  only  drops,  which  gradually  pass  into  a 
bluish- white  crystalline  deposit  (valerianate  of  copper). 

The  last  test  is  a  very  necessary  one ;  for  Dr  Neligan  has  pointed 
out  that  much  of  the  valerianate  of  zinc  of  commerce,  and  espe- 
cially that  prepared  in  France,  consists  principally  of  butyrate  of 
zinc. 
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Action  and  Uses. — A  nerve  tonic  and  antispasmodic.     It  is  given 
in  hysteria,  hysterical  epilepsy,  and  chorea. 
Dose, — 1  to  3  grains,  in  the  form  of  pill. 

CADMIUM:  Cd=56  or  Gd=  112. 

A  metal  of  the  colour  of  tin,  and  so  soft  as  to  leave  its  mark 
upon  paper.  Sp.  gr.  8*6 ;  fusing  point  442°,  forming  octohedra  on 
cooling.  At  176°  it  becomes  so  brittle  that  it  may  be  powdered 
with  facility.  It  undergoes  little  change  in  the  air,  but  burns  at  a 
red  heat,  depositing  brownish-yellow  fumes  of  oxyde.  It  decom- 
poses warm  sulphuric  and  hydrochloric  acid  with  liberation  of 
hydrogen.  It  was  discovered  by  Stromeyer  in  1818,  in  the  ores  of 
zinc.  It  may  be  separated  from  zinc  by  solution  in  hydrochloric 
acid  and  the  addition  of  excess  of  carbonate  of  ammonium,  which 
dissolves  the  zinc  and  copper,  and  leaves  the  carbonate  of  cadmium. 
This  is  easily  reduced  by  heating  with  charcoal. 

Character  of  Salts  of  Cadmium. — Colourless ;  a  yellow  precipi- 
tate (CdS)  with  sulphuretted  hydrogen  in  acid  solutions ;  a  white 
hydrated  oxyde  with  the  caustic  alkalies,  soluble  in  only  one  of  them 
viz.,  ammonia  added  in  excess. 

CADMII  lODIDUM,  P.B,     Cdl  =  183  or  Cdl2  =  366. 

Iodide  of  cadmium  may  be  formed  by  direct  combination  of  the 
elements,  Cd  56  parts,  and  I  127  parts,  in  the  presence  of  water. 

Characters  and  Tests. — In  flat  micaceous  crystals,  white,  of  a 
pearly  lustre,  melting  when  heated  to  about  600°,  and  forming  an 
amber-coloured  fluid.  The  salt  may  be  crystallised  from  its  solu- 
tions in  six-sided  plates.  At  a  dull  red  heat  violet  vapours  (of 
iodine)  are  evolved.  Anhydrous  and  permanent  in  the  air ;  freely 
soluble  in  water  and  rectified  spirit,  and  the  solution  reddens  litmus. 
The  aqueous  solution  gives  a  yellow  precipitate  (CdS)  with  sulphu- 
retted hydrogen  or  sulphide  of  ammonium  insoluble  in  excess  of 
the  latter ;  and  a  white  gelatinous  precipitate  with  excess  of  solution 
of  potash,  the  filtrate  from  which  is  unaffected  by  sulphide  of 
ammonium  (absence  of  lead  and  alumina),  10  grains  dissolved  in 
water  give,  with  excess  of  nitrate  of  silver,  a  precipitate  (Agl), 
which,  when  washed  with  water  and  afterwards  with  half  an  ounce 
of  solution  of  ammonia  (to  dissolve  any  adhering  cadmium),  and 
dried,  weigh  12 '5  grains. 

Action  and  Uses. — Astringent,  irritant ;  reputed  to  be  antisyphi- 
litic.     In  large  doses,  emetic ;  but  it  is  rarely  used  internally. 

1,    Unguentum     Cadmii    lodidi,    P.B.      Ointment    of   Iodide    of 

Cadmium^ 

Composed  of  62  grains  of  the  salt  in  fine  powder,  mixed  with  I 
ounce  of  simple  ointment. 

Action  and  Uses. — Astringent  and  stimulant,  Garrod  recom- 
mends it  in  scrofulous  swellings  and  enlarged  joints. 
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CUPRUM,  P. jB.     Cu=r3I-75  orCu63-5. 
Venus  of  the  Ancients,    F.  Guivre.     G.  Kupfer. 

Copper  is  abundantly  diffused  in  nature,  being  found  in  the 
metallic  state  in  cubes,  octobedra,  or  dendritic  crystals,  as  oxyde, 
sulpbide,  sulphate,  carbonate,  arseniate,  and  phosphate. 

It  is  a  reddish  metal,  of  a  disagreeable  smell  when  rubbed,  and  of 
an  unpleasant  taste.  Sp.  gr.  8*95 ;  very  ductile  and  malleable,  and 
possessed  of  considerable  tenacity.  It  melts  at  1996°,  and  on  cooling 
crystallises.  It  oxy discs  slowly  in  the  atmosphere,  becoming 
covered  with  a  green  crust  of  subcarbonate  of  copper.  It  decom- 
poses water  only  at  a  bright  red  heat.  Its  oxygenation  is  readily 
effected  by  nitric  acid,  and  caused  even  by  the  weaker  acids  when 
exposed  to  the  air,  also  by  alkaline  arid  fatty  substances. 

Two  varieties  of  copper  are  prescribed  in  the  Pharmacopoeia. 

1.  Fine  Copper  Wire,  about  No.  25,  P.B. 

This  is  the  purest  form  of  copper  known  in  commerce.  It  is 
used  in  the  preparation  of  Spiritus  cetheris  nitrosi, 

2.  Copper  Foil,  P.5. 

Pure  metallic  copper,  thin  and  bright. 

This  may  be  employed  to  precipitate  metals  less  oxydisable  than 
copper.  On  immersing  a  slip  of  copper  foil  in  acid  solutions  of  the 
salts  of  these  metals,  their  acid  is  set  free,  and  attacks  the  metallic 
copper,  forming  with  it  a  soluble  salt,  while  the  metal  is  deposited 
upon  the  surface  of  the  foil.  Thus,  if  a  slip  of  foil  be  placed  in  a 
solution  of  nitrate  of  silver,  it  is  soon  covered  with  a  frosty-looking 
coating  of  metallic  silver ;  if  immersed  in  a  solution  of  chloride  of 
arsenic  or  antimony,  it  is  immediately  covered  with  a  film  of 
metallic  arsenic  or  antimony.  Introduced  into  solutions  of  mercury, 
it  precipitates  the  latter  in  the  form  of  minute  globules,  which, 
when  rubbed  with  the  finger,  form  a  bright  amalgamated  surface 
with  the  copper. 

Fharmaceutical  Use. — A  test  for  arsenic  in  hydrochloric  acid. 

OxYDES  OF  Copper. — There*  are  two  salifiable  oxydes, — Ked  or 
suboxyde  (CU2O),  found  native  in  octohedral  crystals ;  when 
hydrated  (4Cu20,H20),  it  is  of  an  orange-yellow  colour.  The  pro- 
toxide (CuO),  or  black  oxyde  of  copper,  is,  as  its  name  indicates,  of 
a  black  colour,  but  blue  when  hydrated  (CuO,H20).  It  combines 
readily  with  acids,  and  thus  forms  the  base  of  the  ordinary  salts  of 
copper,  which  are  blue  or  green  when  hydrated,  but  white  when 
anhydrous. 

Characters  of  the  Salts  of  Copper. — Green  or  blue  in  the 
crystalline  form;  a  strong  metallic  taste  and  astringency;  acid 
reaction  on  litmus.  A  steel  blade  or  needle  is  soon  covered  with  a 
film  of  copper  when  placed  in  an  acid  solution  of  one  of  its  salts. 
Caustic  potash  or  soda  precipitates  a  pa}e  blue  hydrate  insoluble  in 
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excess  (unless  organic  matters,  sucli  as  sugar  and  tartaric  acid,  be 
present,  when  they  behave  as  with  ammonia),  becoming  anhydrous 
and  black  on  boiling.  Ammonia  precipitates  and  dissolves  the 
hydrate,  forming  a  deep  blue  solution.  The  alkaline  carbonates 
precipitate  a  pale  blue  carbonate,  that  produced  by  soda  and  potash 
insoluble  in  excess  of  these,  and  converted  into  black  oxyde  on 
boiling ;  that  produced  by  carbonate  ammonia  redissolving  in  excess 
and  forming  a  deep  blue  solution.  Yellow  prussiate  of  potash  causes 
a  rich  brown  precipitate,  soluble  in  ammonia,  but  unchanged  by 
it.  Sulphuretted  hydrogen  forms,  in  acid  solutions,  a  brownish 
black  hydrated  sulphide.  Copper  is  distinguished  from  nickel 
(which  also  gives  a  blue  solution  with  ammonia  or  its  carbonate)  by 
the  last  two  reactions. 

CUPEI  SULPHAS,  P.B.     Sulphate  of  Copper. 

CuO,S03  +  5HO  =  79-75 +  45  or  CuS04,5H20  =  159-5 +  90. 

Cuprum  Vitriolatum.     Blue  Copperas  or  Blue  Vitriol.     Blue  Stone. 
F.  Sulfate  de  Cuivre,     G.  Kupfervitriol. 

Contains  in  100  parts,  CuO  31'85,  SO3  32*07,  and  HgO  36-08. 

This  salt  is  prepared  largely  by  two  methods,—!.  By  boiling 
copper  in  an  iron  pot  with  sulphuric  acid,  diluted  with  half  its  bulk 
of  water  (see  p.  54).  The  greater  part  of  the  sulphurous  acid 
escapes  in  the  gaseous  form,  a  portion,  however,  reacts  on  the 
copper,  and  forms  sulphate  and  sulphide,  2SO2  +  2Cu  =  CUSO4  +  CuS . 
2.  By  roasting  the  sulphide  thus  formed  at  a  moderate  temperature, 
and  with  free  access  of  air.  By  this  means  it  is  converted  into 
sulphate,  which  is  washed  out  and  crystallised.  The  salt  is  in 
either  case  purified  by  resolution  and  crystallisation. 

Character  and  Tests. — In  beautiful  clear  blue,  doubly  oblique 
rhombic  prisms  (fig.  42).  Sp. 
gr.  2-2;  slightly  eiflorescent  in 
dry  air;  soluble  in  four  times 
their  weight  of  cold,  and  twice 
their  weight  of  boiling  water; 
insoluble  in  alcohol.  Heated, 
the  crystals  melt  in  their  water 
of  crystallisation;  at  212°  they 
lose  4  molecules  of  water,  and  at 
392°    the    remaining    one,    and  ^g-  42. 

become  a  greenish  white  anhydrous  powder,  which,  on  combining 
with  water,  evolves  heat,  makes  a  hissing  noise,  and  becomes  blue. 
At  a  higher  heat  sulphuric  acid  is  evolved,  and  black  oxyde  of 
copper  remains.  An  aqueous  solution  of  the  salt  strongly  reddens 
litmus,  gives  a  white  precipitate  (BaSO^)  with  chloride  of  barium, 
and  a  maroon-red  precipitate  (CugFcy)  with  yellow  prussiate  of 
potash.  If  an  aqueous  solution  of  the  salt  be  mixed  with  twice  its 
volume  of  solution  of  chlorine  (whereby  any  sulphate  of  iron  would 
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be  peroxyclised),  and  solution  of  ammonia  be  added,  the  precipitate 
formed  at  first  will  be  dissolved  by  a  further  and  sufficient  addition 
of  the  alkali,  and  a  violet-blue  solution  (ammonio- sulphate)  will  be 
produced,  leaving  nothing  undissolved  (absence  of  iron,  which 
would  remain  as  peroxyde). 

Impurities. — When  prepared  from  roasted  copper  pyrites  (double 
sulphide  of  iron  and  copper,  Cu2S,Fe2S3),  sulphate  of  copper  will 
contain  a  large  quantity  of  sulphate  of  iron,  the  cupric  and  ferrous 
sulphate  crystallising  together  with  7  instead  of  5  atoms  of  water. 
An  aqueous  solution  of  this  mixed  salt  deposits  after  a  time  a  rusty 
ilocculent  precipitate  of  hydrated  peroxyde  of  iron,  by  which  tbe 
impurity  of  the  salt  is  manifested. 

Incompatibilities. — Alkalies  and  their  carbonates,  and  salts  of 
the  vegetable  acids ;  borax ;  salts  of  lime,  lead,  and  silver ;  astringent 
vegetable  infusions;  albumin,  grape  sugar. 

Action  and  Uses. — The  salts  of  copper,  of  which  the  sulphate  may 
be  taken  as  the  type,  form  insoluble,  inert  compounds  with  albu- 
min. They  are  absorbed  into  the  blood,  and  are  slowly  eliminated 
by  the  skin  and  kidneys,  but  chiefly  by  the  intestines.  It  some- 
times produces  a  blue  line,  like  that  of  lead,  on  the  margin  of  the 
gums,  and  stains  the  tartar  of  the  teeth  greenish.  When  the  system 
is  saturated  with  it,  the  perspiration  stains  the  linen  blue .  (See  Dr 
Clapton's  Observations,  Medical  Times  and  Gazette,  1868.)  Accord- 
ing to  MM.  Bergeron  and  Id.  L'Hote,  copper  is  constantly  found  in 
the  parenchymatous  organs,  even  of  foetuses,  being  imported  in  the 
way  of  alimentation,  the  use  of  copper  vessels  and  money,  and  fixed 
in  the  spleen  and  kidneys,  the  total  mass  of  which  contains  about 
the  0*03  of  a  grain,  and  never  more  than  the  0'045  of  a  grain.  Much 
larger  quantities  are  deposited  in  thes5e  organs  during  the  medicinal 
use  of  copper,  and  retained  for  some  time  afterwards.  MM. 
Bourn ville  and  Yvon  lately  brought  under  the  notice  of  the  Academic 
des  Sciences  of  Paris,  February  1875,  a  case  of  epilepsy,  treated  at 
the  Salpetiere.  During  four  months  the  patient  took  43  grammes 
of  ammonio-sulphate  of  copper,  and  died  three  months  after  the  use 
of  the  copper  was  suspended.  The  liver  yielded  295  milligrammes 
of  metallic  copper = about  16  grains  of  sulphate  of  copper. 

In  large  doses  ^  to  |  oz.,  it  is  a  violent  irritant,  causing  persistent 
vomiting  and  purging,  ending  in  exhaustion  and  death.  In  smaller 
quantities  frequently  repeated  it  produces  chronic  irritation  of  the 
stomach  and  bowels,  marked  by  anorexia,  purging,  vomiting,  and 
colicky  pains[;  resulting  in  emaciation  and  extreme  prostration. 
Unlike  lead,  it  has  no  direct  or  marked  action  on  the  nervous  system, 
although  it  is  regarded  as  a  nervine  tonic  and  antispasmodic  in  chorea 
and  epilepsy.  In  vegetable  poisoning  it  is  an  active  and  efficient 
emetic.  In  small  doses  it  is  the  most  valuable  astringent  to  the 
intestinal  mucous  membrane  that  we  possess,  checking  intestinal 
haemorrhage  in  enteric  fever  and  dysentery,  and  controlling  the  ex- 
cessive alvine  discharges  of  these  diseases.  In  the  solid  state  it  is 
styptic  even  to  causticity,  and  is  very  useful  in  repressing  exuberant 
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graniilations  and  profuse  suppuration,  and  thus  promoting  cica- 
trization. It  is  particularly  useful  in  ulcerations  of  the  mucous 
membrane.  In  the  form  of  injection  and  lotion^  it  is  a  powerful 
astringent  in  leucorrhoea,  gonorrhoea  and  gleet,  otorrhoea,  purulent 
ophthalmia,  and  flabby  ulcerations. 

Dose. — I  to  2  grains  as  an  astringent  and  nervine  tonic;  1  to  2 
grains  to  the  ounce  as  a  collyrium  and  urethral  injection;  and  2  to  4 
grains  to  the  ounce  as  a  lotion. 

Antidotes. — White  of  egg,  milk,  sugar,  tannic  acid. 

1.  Anhydrous  Sulphate  of  Copper:  CuO,S03  or  CuSO^. 

Sulphate  of  copper  deprived  of  its  water  of  crystallisation  by  a 
heat  of  400°. 

Characters. — A  yellowish  white  powder,  which  becomes  blue  when 
moistened  with  water. 

Pharmaceutical  Uses. — To  indicate  the  purity  of  absolute  alcohol. 
If  it  contain  water,  the  anhydrous  sulphate  becomes  blue  when 
moistened  with  it. 

2.  Cupri  Ammonio-sulphas.    Ammonio-sulphate  of  Copper, 

Cuprum  Ammoniatum,     F.  Cuivre  AmmoniacaL 

This  is  a  mixture  of  the  double  sulphates  and  carbonates  of 
copper  and  ammonium,  with  an  excess  of  carbonate  of  ammonia, 
which  renders  both  double  salts  completely  soluble  in  water.  The 
composition  of  the  salt  may  be  thus  represented: — CuS04,(H4N)2S04, 
6H2O+[(H4N)2CO3,4CuOCO3,CuO,H2O]+(H4N),C03. 

Preparation. — Rub  together  1  ounce  of  sulphate  of  copper  and  1|- 
ounce  of  sesquicarbonate  of  ammonia  till  carbonic  acid  is  no  longer 
evolved;  then  wrap  the  wet  mass  in  filtering  paper,  and  dry  by 
exposure  to  the  air.     Preserve  in  a  well-stoppered  bottle. 

On  comparing  the  atomic  weights  of  the  sulphate  and  carl^onate, 
it  will  be  seen  that  a  large  excess  of  the  latter  is  employed.  On 
rubbing  them  together  water  and  carbonic  acid  escape,  and  the  pre- 
viously dry  powders  become  wet  and  pasty,  and  of  a  deep  blue 
colour.  The  compound  formed  is,  as  above  stated,  a  mixture  of  the 
double  sulphates  and  carbonates  of  copper  and  ammonia,  with  an 
excess  of  carbonate  of  ammonia,  which  promotes  the  solubility  of 
the  double  salts.  This  will  be  understood  from  the  following  facts. 
When  a  solution  of  potassic  sulphate  is  mixed  in  proper  proportions 
with  one  of  ammonic  sulphate,  and  the  mixture  is  concentrated, 
double  sulphate  of  copper  and  ammonium  (CuS04(H4N)2,S04,6H20) 
crystallises;  and  again  when  solutions  of  ammonic  carbonate  and 
cupric  sulphate  are  mixed  together,  a  bulky,  blue  preci23itate  of  basic 
carbonate  of  copper  (CuC03,CuO,2H20)  separates.  When  this  is 
digested  in  a  solution  of  ammonic  carbonate,  a  double  carbonate  of 
ammonia  and  copper  [(H4N)2C03,4CuOC03,CuO,H20]  is  formed,  and 
may  by  spontaneous  evaporation  of  the  fluid  be  separated  in  deep 
blue  crystals. 
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Characters. — A  beautiful  azure-blue  powder,  cohering  in  masses 
having  a  crystalline  structure,  a  strong  ammoniacal  odour,  and 
styptic  coppery  taste.  It  is  wholly  soluble  in  water,  forming  a 
deep  purple-blue  solution,  like  that  of  ammonio-sulphate  of  copper 
(see  below).  When  exposed  to  the  air  ammonia  is  evolved,  and  an 
insoluble  basic  sulphate  of  copper  is  formed.  Exposed  to  a  high 
temperature  ammonia  is  expelled,  and  black  oxyde  of  copper  re- 
mains. 

Incomj)atihilities.  —  Acids,  the  fixed  alkalies,  lime  water,  and 
metallic  salts  generally;  the  reactions  being  similar  to  those  of  the 
following  solution. 

Action  and  Uses. — Those  of  sulphate  of  copper.  It  is  less  astrin- 
gent and  irritating,  and  is  supposed  to  be  more  readily  absorbed. 
It  is  chiefly  em]3loyed  as  a  nervine  antispasmodic  and  tonic  in 
epilepsy  and  chorea. 

3.  Solution  of  Ammonio-sulphate  of  Copper,  P.B. 

Preparation. — Dissolve"  ^  an  ounce  of  sulphate  of  copper  in  8  fluid 
ounces  of  water,  and  add  solution  of  ammonia  until  the  precipitate 
first  formed  is  nearly  dissolved.  Filter,  and  then  add  water  to  mea- 
sure 10  fluid  ounces. 

The  bulky,  pale  blue  precipitate  formed  on  the  addition  of  am- 
monia is  the  hydrated  oxyde  of  copper,  which  is  dissolved  on  the 
addition  of  an  excess  of  ammonia.  To  avoid  an  undue  excess,  a 
quantity  sufficient  to  dissolve  all  but  a  trace  of  the  oxyde  is 
used.  The  sulphuric  acid  is  distributed  between  the  copper  and 
ammonium,  and  the  double  sulphate  (see  preceding  prepara- 
tion) is  retained  in  the  solution  of  the  hydrated  oxyde  in  free 
ammonia. 

A  large  excess  of  ammonia  is  avoided,  because  the  precipitate, 
which  the  solution  forms  with  arsenical  salt«  (arsenite  of  copper),  i» 
soluble  in  ammonia. 

Pharmaceutical  Uses. — A  test  for  the  presence  of  sulphur  in  strong 
solution  of  ammonia,  black  CuS  being  precipitated  when  sulphur  is 
present;  also  for  the  detection  of  arsenic  and  its  discrimination 
from  antimony  by  the  production  of  an  emerald-green  precipitate 
of  arsenite  of  copper. 

SUBACETATE    OF    COPPER,  P.B.      Verdigris. 

2CuO,C4H303+6HO  or  Cu2C2H302,CuO,6H20 . 

Bihasic  Cupric  Acetate,     j^rugo.    F.    Vert  de  Oris.     G.  Griinspan. 

JErugo  or  verdigris  must  have  been  early  known,  from  the  em- 
ployment of  copper  vessels.  It  was  employed  by  the  Greeks  as  a 
medicine,  also  by  the  Arabs,  and  probably  by  the  Egyptians.  There 
is  Uttle  doubt,  however,  that  the  term  ^rugo,  as  well  as  the  x^Kicov 
log  of  Hippocrates,  included  the  carbonate  as  well  as  this  acetate  of 
copper. 
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■  Preparation.-^Y^Tdigris  is  made  by  Exposing  plates  of  copper  to 
the  joint  influence  of  the  vapours  of  vinegar  or  acetic  acid  and  the 
air.  The  copper  rapidly  oxydises  in  the  presence  of  acetous  vapours, 
and  these  combine  with  the  oxyde  as  fast  as  it  is  formed.  The  coat- 
ing of  acetate  is  removed  by  scraping  from  time  to  time.  In  the 
south  of  France  sheets  of  copper  are  stratified  with  the  refuse  of  the 
grape  left  after  making  wine,  and  allowed  to  remain  so  for  a  month 
or  six  weeks.  Acetous  fermentation  takes  place,  and  the  copper  be- 
comes coated  with  verdigris,  which  is  scraped  off,  and  the  operation 
repeated.  The  different  scrapings  form  a  paste,  which  is  well 
beaten  with  wooden  mallets,  then  packed  in  leathern  bags. 

Characters  and  Tests, — Verdigris  is  sold  either  in  powder  or  in 
amorphous  masses  of  a  pale  bluish  green  or  of  a  bright  blue  colour, 
with  an  odour  of  vinegar,  and  a  disagreeable  coppery  taste.  It 
remains  unchanged  in  the  air ;  but  when  heated,  water  is  first  ex- 
pelled, and  then  acetic  acid,  oxyde  of  copper  being  left,  with  some 
metallic  copper.  Verdigris  is  insoluble  in  alcohol.  It  is  decom- 
posed by  water,  being  resolved  into  a  soluble  sesquibasic  acetate 
3Cu02C4H303  4-6HO,  or  2(Cu2C2H302),CuO,6H20,  which  crystal- 
lises on  evaporating  the  solution;  and  an  insoluble  tribasic  ace- 
tate, a  dark  green  crystalline  powder  3CuO,C4H303-l-l^HO,  or 
2[Cu2C,H302],4CuO,3H20 .  Thus:  6(Cu2C2H302,CuO)  =  2[2(Cu2C2 
H302),CuO]  +  2(Cu2C2H302,)4CuO . 

Verdigris  is  almost  entirely  soluble  in  dilute  sulphuric  acid  by 
the  aid  of  heat.  Hydrochloric  acid  does  not  leave  more  than 
5  per  cent,  of  impurity.  It  dissolves  in  acetic  acid,  forming  a  solu- 
tion of  the  normal  OT  neutral  acetate  {Verditer)  CuOjC^HgOgH-HO, 
or  Cu2C2H302,H20 . 

Action.  Uses. — Those  of  sulphate  of  copper,  than  which  it  is 
more  penetrating.  As  a  mild  escharotic,  it  is  applied  to  warts  and 
venereal  ulcers.     It  is  rarely  or  never  used  internally. 

Dose. — ^  to  6  grains. 

Pharmaceutical  Uses. — In  the  preparation  of  the  two  following 
articles : — 

1.  Linimentum  .ffiruginis.      Liniment  of    Verdigris.      Mel   Gupri 
Acetatis.     Mel  ^gyptiacum. 

This  was  formerly  an  article  of  the  Pharmacopoeia,  but  is  not 
contained  in  the  present  issue. 

-Preparation. — Dissolve  1  ounce  of  verdigris  in  7  fluid  ounces  of 
vinegaiv-  .Strain  through  linen.  Add  14  ounces  of  clarified  honey ^ 
and  boil  to  a  proper  consistency.. 

This  is  a  solution  of  the  normal  acetate  of  copper  (see  above) 
mixed  with  oxymel.  A  minute  trace  of  sulphate  of  coj^per  is  formed 
by  the  action  of  the  sulphuric  acid  of  the  vinegar.  When  freshly 
prepared  it  has  the  deep  emerald-green  colour  of  solution  of  the  ace- 
tate, but  by  keeping,  this  colour  fades  and  ultimately  disappears,  as 
the  copper  is  gradually  precipitated  by  the  reducing  action  of  the 
grape  sugar.     In  the  course  of  a  year  or  more  the  decomposition  is 
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complete,  and  the  preparation  is  resolved  into  a  heavy  crystalline 
deposit  of  suboxyde  of  copper  (CUgO)  resembling  grains  of  pure 
bright  copper,  and  a  dark  brown  oxymel  free  from  a  trace  of 
copper. 

Action  and  Uses. — Stimulant  and  slightly  escharotic.  Applied 
with  a  camel's  hair  brush  to  ulcerations  of  the  tongue,  fauces,  and 
mucous  membrane  generally. 

2.  Solution  of  Acetate  of  Copper,  P.B. 

This  is  an  aqueous  solution  of  the  normal  acetate,  CuO,C4H303  + 
HO  or  Cu2C2H302,H20 . 

Fre^aration. — Digest  ^  an  ounce  of  the  subacetate  of  copper  of  com- 
merce in  1  fluid  ounce  of  acetic  acid,  diluted  with  -J  an  ounce  of 
ivater  at  a  temperature  not  exceeding  212°,  with  repeated  stirring, 
until  a  dry  residue  is  obtained.  Digest  this  in  4  ounces  of  boiling 
distilled  water^  and  by  the  addition  of  more  water  make  up  the  solu- 
tion to  5  fluid  ounces.     Filter  it. 

Pharmaceutical  Use. — A  test  for  the  presence  of  butyric  acid, 
with  which  it  forms  an  immediate  precipitate  of  bluish-green  spar- 
ingly soluble  butyrate  of  copper  (Gu2C4Hj-02,H20),  (see  Valerianate 
of  zinc,  p.  230), 

LEAD:  Pb  103  5  or  Pb  207. 
Saturn  of  the  Alchemists.     ¥.  Plomb,     G.  Blei. 

Lead  is  found  chiefly  as  sulphide  or  galena,  but  occurs  in  com- 
bination with  several  acids. 

It  is  bluish  grey,  and  when  freshly  cut  is  of  great  brilliancy,  but 
soon  tarnishes;  has  a  slight  taste,  and  a  peculiar  odour  when 
rubbed;  is  so  soft  as  to  mark  paper;  has  little  tenacity,  but  may 
be  beaten  into  thin  sheets.  Sp.  gr.  11*35.  It  melts  at  617°  and 
boils  at  a  red  heat;  on  solidifying,  it  contracts,  and  may  be  crystal- 
lised in  cubes  or  octohedra.  Lead  is  not  affected  by  either  hydro- 
chloric or  sulphuric  acid  in  the  cold,  and  only  slightly  when  boiled 
with  them.  Nitric  acid,  especially  when  diluted,  attacks  it  with 
evolution  of  nitric  oxyde.  The  vapour  of  acetic  acid  also  corrodes 
it.  When  fused  in  the  air,  lead  rapidly  unites  with  its  oxygen, 
forms  litharge,  and  at  a  high  temperature  emits  white  fumes  of 
oxyde. 

Lead  may  be  obtained  perfectly  pure  by  reducing  the  protoxydc 
(obtained  by  heating  the  pure  nitrate)  or  carbonate  by  means  of  black 
flux.  It  is  prepared  on  the  large  scale  from  galena  (PbS)  by  roasting, 
when  sulphate  and  oxyde  of  lead  are  formed.  Lime  and  carbona- 
ceous matters  are  then  added,  the  former  for  the  purpose  of  removing 
sulphuric  acid,  and  the  latter  to  reduce  the  oxyde  of  lead  to  the 
metallic  state. 

Impurities. — Commercial  lead  is  sufficiently  pure  for  pharmaceuti- 
ciil  purposes,  but  often  contains  iron  and  copper.  These  may  be 
detected  ])y  dissolving  the  metal  in  nitric  acid  and  precipitating  with 
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a  little  excess  of  sulpliiiric  acid.  On  the  addition  of  ammonia  to  the 
filtered  solution  it  becomes  blue  if  copper  be  present,  and  precipi- 
tates iron  in  the  form  of  peroxyde.  Traces  of  tin,  silver,  antimony, 
and  manganese  are  also  occasionally  present. 

Combined  Action  of  Air  and  Water  on  Lead. — Exposed  to  the  air 
the  surface  of  lead  becomes  covered  with  a  greyish  pellicle.  It  may 
be  preserved  unchanged  under  perfectly  pure  water;  but  if  any  air 
be  present  the  lead  becomes  oxydised,  the  film  of  oxyde  is  dis- 
solved, and  the  solution  absorbs  carbonic  acid  from  the  air.  A 
film  of  hydrated  basic  carbonate  of  lead  (PbOH^OjPbCOg)  forms  on 
the  surface  of  the  water,  and  then  falls  to  the  bottom  as  silky  scales, 
leaving  a  fresh  surface  of  solution  of  oxyde  to  be  acted  on  by  car- 
bonic acid  and  precipitated  in  the  same  way,  the  solution  of  oxyde 
going  on  uninterruptedly  if  the  water  be  pure,  and  thus  the  lead  is 
rapidly  corroded.  A  gallon  of  water  dissolves  only  about  the  ^Vth  of  a 
grain  of  the  hydrated  basic  carbonate  of  lead  at  one  time,but  the  pre- 
sence of  small  quantities  of  ammonia,  nitrites,  nitrates,  and  chlorides 
greatly  increases  this  corrosive  action.  Sulphates  and  carbonates, 
on  the  contrary,  diminish  it,  and  a  solution  of  carbonate  of  lime  in 
carbonic  acid  causes  the  deposition  of  a  film  of  insoluble  carbonate 
of  lead  uj)on  the  metal,  which  protects  it  completely  from  the 
further  action  of  the  water.  Hard  water  (p.  174)  always  contains 
these  protecting  ingredients;  but  it  must  be  remembered  that  spring 
and  river  water  contain  both  nitrites  and  nitrates  derived  from  the  de- 
composition of  organic  matter  (pp.  39,  40),  and  rain  water  occasionally 
contains  appreciable  quantities  of  ammonia.  Further,  water  highly 
charged  with  carbonic  acid  dissolves  carbonate  of  lead,  and  may 
thus  remove  the  protecting  covering  of  the  metal  and  set  up  the 
corrosive  action  to  a  dangerous  extent.  The  carbonate  of  lead, 
however,  is  like  that  of  lime,  deposited  on  boiling  the  w^ater.  The 
foregoing  facts  show  that  the  use  of  new  leaden  cisterns  is  attended 
with  danger  until  they  become  coated  with  a  film  of  carbonate. 
The  action  of  water  on  lead,  indeed,  is  so  general  that  traces  of  the 
metal  are  almost  always  found  in  water  stored  in  lead.  Cisterns  of 
slate  or  stone  should  therefore  be  substituted  for  the  leaden  ones  in 
general  use. 

Characters  of  the  Salts  of  Lead. — The  basic  salts  have  an 
alkaline,  the  others  an  acid  reaction;  a  sweet  astringent  taste.  A 
white  insoluble  sulphate  with  sulphuric  acid  or  a  soluble  sulphate^ 
freely  soluble  in  acetate  of  ammonia,  less  readily  in  caustic  potash; 
a  black  hydrated  sulphide  (PbS,H20)  with  sulphuretted  hydrogen  or 
hydrosulphate  of  ammonia;  yellow  precipitates  with  chr ornate  or 
bichromate  of  potash  (PbCr04)  and  with  iodide  of  potassium  (Pbig);  a 
crystalline  precipitate  (PbClg)  with  hydrochloric  acid  or  a  soluble 
chloride  freely  soluble  in  caustic  potash;  a  white  precipitate  of 
hydrated  oxyde  (2PbO,H20)  with  caustic  potash,  soluble  in  excess 
both  of  potash  and  soda,  but  almost  insoluble  in  ammonia.  A 
heavy  white  carbonate  (PbCOg)  with  carl)onate  of  potash  or  soda 
insoluble  in  excess.     All  the  basic  salts  of  lead  are  solul^le  in  excess 
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of  caustic  potash.  Lead  is  readily  precipitated  from  its  soluble  com- 
binations by  the  more  oxy disable  metals;  thus  a  strip  of  zinc  placed 
in  a  solution  of  acetate  of  lead  becomes  covered  with  dendritic 
crystals  of  lead. 

Action  of  Lead  on  the  Body. — Lead  is  slowly  absorbed  into  the 
system,  and  remaining  there,  becomes  fixed  in  the  tissues  and 
parenchymatous  organs,  and  in  time  greatly  interferes  with  their 
functions.  This  is  especially  the  case  with  the  nervous  system, 
and  results  in  generally  diminished  nerve  force,  first  manifested  by 
depression  of  the  motor  functions  and  atrophy  of  the  muscles.  The 
extensors  and  abductors  being  the  weaker,  are  the  first  to  suffer; 
thus  wrist  drop  is  one  of  the  earliest  indications  of  lead  poisoning. 
In  other  cases,  the  deltoids  become  atrophied,  and  the  patient  is 
unable  to  raise  the  arm  from  the  side.  In  extreme  cases  the  cere- 
brum is  implicated,  the  memory  is  affected,  and  symptoms  of  gene- 
ral paralysis  creep  on.  Epileptiform  convulsions  are  occasionally 
concomitant.  The  same  paralysing  eftect  on  the  involuntary  muscles 
is  very  early  detected  by  the  enfeeblement  of  peristaltic  action  of 
the  intestines,  which  precedes  an  attack  of  painters'  colic.  The 
other  tissues  of  the  body  suffer  in  an  equal  degree,  the  blood  is  im- 
poverished, and  the  patient  is  anaemic  and  cachectic,  neuralgic  pains 
affiict  the  sensory  nerves,  the  joints  become  thickened  and  stiff,  and 
the  parenchymatous  organs  are  atrophied  and  hardened.  A  blue  line 
along  the  free  margins  of  the  gums  indicates  this  general  deposit  of 
lead  in  the  system.  It  is  caused  by  the  formation  of  black  sulphide 
from  the  reaction  of  the  free  sulphur  of  the  food,  or  traces  of  sulphide 
of  hydrogen  produced  in  the  mouth,  upon  the  colourless  compound  of 
lead  in  the  connective  tissue.  The  soluble  salts  of  lead  are  astrin- 
gent in  large  quantities,  mildly  irritant,  producing  severe  colic  and 
constipation;  in  small  doses  they  are  reputed  to  be  sedative,  but  I 
believe  them  to  be  only  so  as  the  result  of  a  general  depression  of 
nerve  force,  which  appertains  to  chronic  poisoning.  The  whole  of 
the  effects  of  lead  on  the  l^ody  may,  I  think,  be  traced  to  the  en- 
feeblement of  the  nerve  currents,  from  impairment  of  the  isolating 
power  of  the  nerve  fibres ;  the  presence  of  lead  in  the  tissues,  by 
increasing  their  conducting  power,  tends  to  cause  a  lateral  diversion 
of  the  nerve  force,  and  thus  exhausts  the  currents  in  their  to  and 
fro  passage. 

OxYDES  OF  Lead. — These  are — 1.  Black  suhoxyde,  Pb2,  obtained 
by  heating  the  oxalate  in  a  retort.  2.  Protoxyde  or  litharge,  PbO 
(see  below).  3.  Peroxyde,  PbOg,  insoluble  in  acids ;  it  may  be  pre- 
pared by  digesting  finely  levigated  red  oxyde  in  boiling  nitric  acid, 
diluted  with  four  times  its  volume  of  water,  and  washing  the  insoluble 
peroxyde  from  the  nitrate  of  lead  formed  by  the  action  of  th6 
acid.  When  heated  it  loses  an  atom  of  oxygen,  and  is  converted 
into  protoxyde.  It  readily  absorbs  sulphurous  anhydride,  and  im-,' 
mediately  converts  it  into  sulphuric  acid,  PbOg  +  SOg  =  PbS04 ;  it  may, 
therefore  be  employed  for  separating  sulphurous  acid  from  admix- 
ture with   other  gases.     And  4.  Red   oxyde,  red  lead   or  minium, 
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2PbO,Pb02,  a  compound  of  the  protoxyde  and  peroxyde.  The  red 
oxyde  is  obtained  by  heating  the  protoxyde  below  the  fusing  point, 
when  it  absorbs  oxygen  (3PbO  +  0  =  Pb304  or  2PbO,Pbb2),  and 
the  yellow  litharge  is  converted  into  bright  red  minium.  Three 
different  varieties,  however,  exist:  one  is  composed  of  single  molecules 
of  the  two  oxydes,  the  second  has  the  composition  given  above,  and 
the  third  consists  of  three  molecules  of  protoxyde  to  one  of  peroxyde. 
When  heated,  oxygen  is  evolved,  owing  to  the  conversion  of  the  per- 
oxyde to  protoxyde.  When  heated  with  nitric  acid  a  salt  of  the 
protoxyde  is  formed,  and  a  brown  peroxyde  remains  undissolved. 

Red  lead  may  be  employed  for  the  extemporaneous  preparation 
of  chlorine  water.  This  is  effected  by  agitating  together  5  parts  of 
red  lead,  a  little  less  than  3  parts  (2*86)  of  sulphuric  acid  previously 
diluted,  and  mixed  with  1  part  of  common  salt.  The  lead  is  sepa- 
rated as  insoluble  sulphal;e,  chlorine  is  evolved  and  dissolves  in  the 
solution  of  sulphate  of  soda  simultaneously  formed,  thus : 

Pb304  +  2NaCl  +  4H2SO4  =  SPbSO^  +  Na2S04  +  4H2O  +  CI2 . 

PLUMBI  OXYDUM,  F.B.     Oxyde  of  Lead. 

PbO  =  lll-5  orPbO  =  223. 

Protoxyde  of  Lead.     Lithargyrum.     Litharge.     Y.  Protoxyde  de 
Plomb.     G.  Bleioxyd. 

Contains  in  100  parts,  Pb  92'82,  O  7*18. 

This,  the  chief  salifiable  oxyde,  was  known  to  the  ancients,  being 
easily  produced  when  melted  lead  continues  to  be  exposed  to  a  cur- 
rent of  heated  air.  The  surface  of  the  metal  becomes  rapidly  covered 
with  a  scaly  powder  of  a  sulphur-yellow  colour.  This  is  the  pro- 
toxyde, and  which,  being  skimmed  off,  is  known  in  commerce  by 
the  name  of  massicot.  When  the  heat  is  increased  to  bright  red, 
some  metallic  lead  is  separated,  the  oxyde  is  fused,  though  imper- 
fectly, and,  on  cooling,  becomes  an  aggregated  mass,  which  readily 
separates  into  crystalline  scales  of  a  greyish  red  colour.  These  form 
the  litharge  of  commerce,  which  varies  in  colour,  and  is  called  gold 
litharge  when  of  a  red  colour,  owing  sometimes  to  the  presence  of 
a  little  red  oxyde,  but  silver  litharge  when  hghter  coloured.  These 
are  frequently  obtained  in  the  process  of  refining  gold  and  silver 
by  means  of  lead,  and  in  separating  the  silver  from  argentiferous 
lead. 

The  litharge  of  commerce  is  liable  to  contain  a  little  iron,  also 
copper,  carbonate  of  lead,  silica,  and  other  earths. 

Characters  and  Tests. — In  heavy  (sp.  gr.  9*42)  scales  of  a  pale  brick 
red  colour.  It  fuses  a  little  above  red  heat,  and  in  this  state  com- 
bines lime,  alumina,  and  silica,  and  if  melted  in  earthen  crucibles 
soon  dissolves  and  penetrates  them.  Litharge  decomposes  the  neutral 
fats,  like  the  caustic  alkalies,  forming  with  them  insoluble  soaps  (see 
Emplastrum  plumbi).  It  is  soluble  in  lime  water  and  caustic  potash 
and  soda.     It  is  deposited  from  a  hot  saturated  solution  in  caustic 
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soda  (sp.  gr.  1*42)  in  anhydrous  crystals  of  a  beautiful  rose  colour; 
a  cold  saturated  solution  yields,  on  spontaneous  evaporation,  trans- 
parent, anhydrous  dodecahedra.  Litharge  is  soluble  in  about  15,000 
parts  of  water;  the  solution  has  an  alkaline  reaction,  absorbs  car- 
bonic acid,  and  deposits  silky  crystals  of  the  hydrated  basic  carbonate, 
PbO,H20,PbC03.  Completely  soluble  (absence  of  sulphates  of  baryta 
and  lead)  without  effervescence  (absence  of  carbonic  acid,  which 
is  slowly  absorbed  by  the  oxyde  when  exposed  to  the  air),  in  dilute 
nitric  and  acetic  acids,  eith-er  solution  Avhen  neutral  giving  a  cojdIous 
yellow  precipitate  (Pbig)  with  iodide  of  potassium,  and  exhibiting 
the  other  reactions  of  a  salt  of  lead  (see  p.  239).  The  solution  in 
nitric  acid,  when  supersaturated  with  ammonia  and  then  cleared  by 
filtration,  does  not  exhibit  a  blue  colour  (absence  of  copper).  If 
sulphate  of  soda  be  added  to  100  grains  of  this  oxyde,  dissolved  in 
dilute  nitric  acid,  135  grains  of  sulphate  of  lead  are  precipitated. 

Action. — (See  p.  240.)  The  poisonous  salt  derived  by  the  action  of 
water  on  new  leaden  pipes  or  cisterns,  or  on  old  ones  owing  to  the 
presence  of  nitrates  or  chlorides,  is  the  hydrated  basic  carbonate 
(see  p.  239).  The  same  symptoms  may  arise  from  inhalation  of  the 
dusty  particles  of  the  oxyde. 

Pharmaceutical  Uses. — In  the  preparation  of  Plumbi  acetas.  Liquor 
plambi  subacetatis,  and  all  the  plasters  except  three,  viz.,  Emplas- 
trum  ammoniaci  cum  hydrargyro,  E.  cantharidis,  and  E.  picis. 

1.  Emplastrum  Plumbi,  P! 5.   Lead  Plaster.   Emjplastrum  Litliargyri. 

Diachylon  Plaster. 

Preparation. — Boil  4  pounds  of  oxyde  of  lead  in  fine  powder,  1 
gallon  of  olive  oil,  and  3^  pints  of  water  together  gently  by  the  heat  of 
a  steam  bath,  and  keep  simmering  for  four  or  five  hours,  stirring  con- 
stantly until  the  product  acquires  a  proper  consistence  for  a  plaster, 
adding  more  water  during  the  process  if  necessary. 

The  above  process  consists  in  the  chemical  union  of  the  oxyde  of 
lead  with  the  oil  to  form  an  insoluble  soap,  composed  of  a  mixture 
of  oleate,  palmitate,  and  stearate  of  lead.  Olive  oil  is  composed  of 
three  sapomfiable  or  neutral  fats — olein,  palmitin,  and  stearin;  and 
each  of  these  is  formed  by  the  union  of  a  fatty  acid  radicle  with 
glycerin  (C3Hg03),  in  which  it  occupies  the  place  of  3  atoms  of 
its  hydrogen.  Thus  olein  may  l)e  regarded  as  glycerin,  in  which 
3  equivs.  of  its  hydrogen  are  replaced  by  3  equivs.  of  the  fatty  acid 
radicle  (C18H33O)  of  oleic  acid  (HC18H33O2),  thus  03113(01811330)303. 
In  the  presence  of  oxyde  of  lead  and  water,  glycerin  and  oleic  acid 
are  formed;  the  latter  combines  with  the  lead,  and  the  former  remains 
in  solution,  thus : 

Olein.  Oleate  of  lead.  Glycerin. 

203H,(Oi8H330)303  +  3PbO  +  sup  =  3(Pb20,3H3302)  +  2(03H303). 

As  the  water  is  consumed  both  by  decomposition  and  evaporation, 
it  is  necessary  to  add  a  little  from  time  to  time,  so  as  to  maintain  it 
in  excess.     The  reactions  of  palmitin  and  stearin,  with  the  oxyde  of 
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lead  and  water,  correspond  exactly  to  those  of  olein.  The  oleate  of 
lead  is  soluble  in  cold  anhydrous  alcohol  and  in  aether,  and  may  thus 
be  sej)arated  from  the  palmitate  and  stearate. 

Action  and  Uses. — It  does  not  appear  that  this  compound  is 
absorbed  by  the  healthy  or  ulcerated  skin  to  which  it  is  applied,  for 
a  large  surface,  such  as  the  leg,  may  be  covered  with  lead  plaster 
continuously  for  months  or  years  without  any  evidence  of  the  absorp- 
tion of  lead.  On  account  of  its  adhesiveness,  smoothness,  and  com- 
plete freedom  from  irritating  properties,  it  forms,  when  spread  on 
calico,  an  excellent  strapping  to  parts  requiring  support,  and  is 
employed  for  keeping  the  surfaces  of  wounds  in  contact. 

Pharmaceutical  Uses. — Lead  plaster  forms  the  basis  of  the  follow- 
ing : — Emplastrum  resinse,  E.  saponis,  E.  oalefaciens,  E.  galbani,  E. 
ferri,  and  E.  hydrargyi, 

2.  Emplastmm  Resinse,  P.B.      Resin  Plaster^     Emp.  adhcesivum. 

Sticking  Plaster.     Basilicon  Plaster. 

This  is  lead  plaster,  with  the  addition  of  a  little  resin  (^th)  and 
soap  (-^-V). 

Preparation. — Melt  2  pounds  oi  plaster  of  lead  with  a  gentle  heat, 
add  4  ounces  of  resin  and  2  ounces  of  hard  soap,  also  melted,  and 
mix. 

Action.  Uses. — This  plaster,  serving  the  same  purposes  as  lead 
plaster,  is  more  frequently  employed  on  account  of  being  more 
adhesive;  but  is  objectionable  in  some  cases,  in  consequence  of  the 
irritant  action  of  the  resin. 

Pharmaceutical  Uses. — Kesin  plaster  is  the  basis  of  the  following : — 
Emplastrum  belladonna,  E.  calefaciens,  E.  opii,  and  E.  plumbi  iodidi. 

3.  Emplastrum  Saponis,  P.B.     Soap  Plaster. 

Preparation. — To  2J  pounds  of  lead  plaster,  melted  by  a  gentle 
heat,  add  6  ounces  of  hard  soap  and  1  ounce  of  resin  previously 
melted,  and  thoroughly  mix  them. 

Action  and  Use.— Less,  stimulant  and  adhesive  than  resin  plaster, 
it  is  better  adapted  for  protecting  tender  or  abraded  surfaces.  It 
softens  the  cuticle,  and  is  therefore  a  good  application  to  corns. 

Pharmaceutical  Uses. — It  is  a  basis  of  Emplastrum  calefaciens  and 
E.  plumbi  iodidi. 

4.  Emplastrum  Cerati  Saponis,  P.B..     Soap  Cerate  Plaster. 

This  is  a  mixture  of  lead,  soap,  and  the  acetates  of  lead  and  soda. 

Preparation. — Boil  together  I  gallon  of  vinegar  and  15  ounces  of 
oxyde  of  lead,  by  the  aid  of  a  steam  bath,  constantly  stirring  until 
the  oxyde  has  combined  with  the  acid ;  then  add  10  ounces  of  hard 
soap,  and  boil  again  until  most  of  the  moisture  is  evaporated  ;  finally, 
add  12^  ounces  of  yellow  wax  melted  with  1  pint  of  olive  oil,  and  stir 
the  whole  continuously,  maintaining  the  heat  until  by  the  evapora- 
tion of  the  remaining  moisture  the  product  has  acquired  the  proper 
consistence  for  a  plaster. 
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In  this  process  a  solution  of  normal  acetate  of  lead  is  formed, 
1  gallon  of  vinegar  =  7 '36  ounces  of  acetic  anhydride,  the  equivalent 
of  15  ounces  of  oxyde  of  lead.  This  solution  is  partly  decomposed 
by  the  soap,  oleate  and  stearate  of  lead,  and  acetate  of  soda  being 
formed. 

Action  and  Uses. — A  soothing  plaster,  less  irritant  than  2  and  3, 
and  more  astringent  than  lead  plaster. 

PLUMBI  lODIDUM,  P.B.     Iodide  of  Lead. 

Pbl =230-5  or  Pbl2  =  461. 

F.  lodure  de  Plomh.     G.  lod-Blei, 

This  salt  may  be  formed  by  the  direct  action  of  iodine  and  lead, 
or  as  follows : — 

Preparation. — Dissolve  4  ounces  of  nitrate  of  lead  by  the  aid  of 
heat  in  1^  pint  of  water,  and  4  ounces  of  iodide  of  potassium  in  haK  a 
pint  of  water,  and  mix  the  solutions.  Collect  the  precipitate  on  a 
filter,  w^ash  it  with  water  (from  the  nitrate  of  potash),  and  dry 
at  a  gentle  heat.  The  iodine  and  nitrion  merely  change  places, 
Pb(Nb3)2  +  2KI = Pbl2  +  2KNO3 . 

Characters  and  Tests. — A  bright  yellow  powder,  tasteless  and 
odourless.  Sp.  gr.  6*384.  Sparingly  soluble  in  cold  water;  entirely 
soluble  in  boiling  water,  from  which  it  is  deposited,  on  cooling,  in 
silky  yellow  scales.  It  is  soluble  in  acetic  acid,  alcohol,  solution  of 
potash,  and  solutions  of  the  alkaline  iodides,  with  which  it  forme 
double  salts.  It  may  be  fused  by  a  moderate  heat,  but  at  a  high 
temperature  it  is  partly  sublimed  and  partly  decomposed  with  the 
evolution  of  violet  vapours.  If  100  grains  be  dissolved  in  nitric 
acid,  diluted  with  twice  its  weight  of  boiling  water,  and  after  the 
iodine  is  expelled,  sulphate  of  soda  be  added,  66  grains  of  sulphate 
of  lead  are  thrown  down. 

Uses. — This  preparation  is  an  encumbrance  to  the  Pharmacopoeia, 
being  unfit  for  internal  use  and  useless  as  an  external  application. 
As  an  "  alterative"  it  is  supposed  to  act  beneficially  when  applied  in 
the  form  of  ointment  or  plaster  to  cancerous  sores  and  scrofulous 
joints.  It  is  employed  in  the  next  two  preparations,  in  both  of  which 
it  exists  in  the  proportion  of  1  part  in  9. 

Dose. — J  to  2  grains. 

1.  Unguentum  Plumbi  lodidi,  P.B.     Ointment  of  Iodide  of  Lead. 

Composed  of  62  grains  of  the  iodide,  mixed  with  1  ounce  of  simple 
ointment. 

2.  Emplastrum  Plumbi  lodidi,  P.B.     Plaster  of  Iodide  of  Lead. 

Preparation. — Melt  together  4  ounces  each  oisoap  and  resin  plasters, 
add  1  ounce  of  iodide  of  lead  in  fine  powder,  and  mix  intimately. 

Action. — Discutient  in  chronic  enlargements  of  the  joints  and  in 
scrofulous  tumours. 
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PLUMBI  CARBONAS,  P.B.     Carbonate  of  Lead, 
2<PbO,C02)  +  HO,PbO  or  2PbC03,PbO,H20 . 
Cerussa,     White  Lead.    F.  Carbonate  de  Plomb.     G.  Kohlensaures 
Bleioxyd.     Bleiweiss. 

Carbonate  of  lead  has  been  known  from  the  highest  antiquity.  It 
is  found  as  a  mineral  in  many  lead  districts,  and  known  as  cerusse 
and  Vjhite  lead  ore. 

Preparation. — The  most  ancient  method,  and  that  which  makes 
the  best  white  lead  for  the  use  of  painters,  is  by  exposing  thin 
sheets  of  lead  to  the  combined  action  of  air,  the  vapour  of  acetic 
acid,  and  carbonic  acid.  A  number  of  small  earthen  pets  (fig.  43), 
each  containing  a  little  weak  vinegar  (C,  fig.  44)  in  the  lower  part, 
and  a  coil  of  the  sheet  lead  (P,  P,  fig.  44)  suspended  above  it, 
are  arranged  side  by  side,  and  imbedded  in  a  mixture  of  new  and 
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spent  tan.  The  tan  gradually  heats  or  ferments,  and  begins  to 
exhale  carbonic  anhydride,  the  temperature  of  the  inner  parts  of 
the  stack  rising  to  140°  or  150°,  or  even  higher.  The  acetic  acid  is 
slowly  volatilised,  and  its  vapour  passing  readily  through  the 
gratings  or  folds  of  the  lead,  combines  with  the  oxyde  formed  on 
the  surface  of  the  metal,  converting  it  into  basic  acetate  (Pb2C2H3 
02,2PbO),  and  this,  by  the  action  of  SCOg,  is  decomposed  into 
ordinary  acetate  (Pb2C2H302)  and  carbonate  of  lead  (2PbC03).  The 
ordinary  or  normal  acetate  combines  with  a  fresh  portion  of  the 
oxyde,  and  is  thus  reconverted  into  the  basic  acetate,  which  is  again 
reduced  into  the  normal  state  by  the  action  of  fresh  carbonic 
acid ;  and  thus  a  roimd  of  changes  is  continued  by  the  agency  of  a 
small  quantity  of  acetic  acid,  one  part  of  which  is  sufficient  to 
convert  100  parts  of  lead  into  carbonate.  The  process  is  a  slow 
one,  and  as  soon  as  a  thick  incrustation  has  formed,  it  is  detached, 
crushed,  and  transferred  to  mills,  where  it  is  ground  with  water  into 
a  thin  paste,  and  when  washed  and  dried  constitutes  the  white  lead 
of  commerce.  It  always  contains  an  excess  of  oxyde,  but  the 
quantity  is  liable  to  variation. 

CJiaracters  and  Tests. — A  soft,  heavy,  dead- white  powder,  black- 
ened (PbS)  by  sulphuretted  hydrogen,  insoluble  in  water,  soluble 
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with  effervescence  in  dilute  acetic  acid  without  leaving  any  residue 
(absence  t)l  sulphates),  and  forming  a  solution  which  is  precipitated 
white  (PbSO^)  by  sulphuric  acid,  and  yellow  (Pblo)  by  iodide  of 
potassium.  The  acetic  solution  when  treated  with  excess  of  sulphu- 
retted hydrogen,  boiled,  and  filtered,  gives  no  precipitate  with 
oxalate  of  ammonia  (absence  of  lime). 

Impurities. — Carbonate  and  sulphate  of  lime,  sulphate  of  baryta, 
which  are  detected  by  the  above  tests. 

Action. — (See  p.  240.)  This  salt  is  the  most  frequent  source  of 
lead  poisoning,  and  those  who  are  engaged  in  its  manufacture  and 
in  its  use  as  a  pigment  are  the  frequent  victims  of  its  deleterious 
action.  The  lead  gains  access  to  the  system  by  the  lungs,  fine 
particles  of  the  carbonate  being  carried  there  in  the  process  of 
inspiration. 

Use. — Medicinally  it  is  used  externally  as  a  desiccant  and  astrin- 
gent to  excoriated  surfaces.  Although  we  can  adduce  no  positive 
proof  of  its  absorption  by  the  skin,  it  would  be  well  if  this  prepara- 
tion of  lead  were  entirely  excluded  from  the  Pharmacopoeia ;  for  it 
Jias  no  advantage,  even  as  a  desiccant  and  astringent,  over  harmless 
oxyde  or  carbonate  of  zinc. 

1.  Unguentum  Plumbi  Carbonatis,  P.B.     Ointment  of  Carbonate  of 

Lead. 

Prepared  by  mixing  thoroughly  62  grains  of  carbonate  of  lead  in 
fine  powder  with  1  ounce  of  simple  ointment. 

Action  and  Uses. — A  cooling  and  drying  application  to  excoria- 
tions and  irritable  eruptions  and  ulcerations. 

PLUMBI  NITRAS,  P.5.     Nitrate  of  Lead.     ' 
PbO,N05  =  165-5  orPb2N03  =  331. 
Contains  in  100  parts,  PbO  67*22  and  Np^  32*78. 

There  are  several  nitrates  of  lead.  This,  the  normal  one,  is 
readily  prepared  by  dissolving  litharge  (4 J  ounces)  in  an  excess  of 
dilute  nitric  acid  (1  pint)  by  the  aid  of  a  gentle  heat,  filtering,  and 
crystallising. 

Characters  and  Tests. — In  colourless  regular  octohedra,  more  or 
less  milk  white  and  opaque,  permanent  in  the  air,  of  a  sweetish 
astringent  taste,  soluble  in  about  8  parts  of  cold  water,  sparingly 
soluble  in  nitric  acid,  insoluble  in  alcohol.  The  aqueous  solution 
is  precipitated  black  (PbS)  by  sulphuretted  hydrogen;  white 
(PbS04)  by  dilute  sulphuric  acid,  and  yellow  (Pbig)  by  iodide 
of  potassium.  Added  to  sulphate  of  indigo,  it  discharges  the 
colour.  Heated  to  redness,  the  salt  decrepitates,  fuses,  parts  with 
oxygen  and  peroxyde  of  nitrogen  (NOg) ;  and  protoxyde  of  lead 
remains. 

Action. — That  of  the  other  preparations  of  lead.  It  is  contained 
in  Ledoyen's  Disinfecting  solution. 

Pharmaceutical  Use. — In  the  preparation  of  Plumbi  iodidi. 
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PLUMBI  ACETAS,  P.B,     Acetate  of  Lead. 

PbO,C4H303,3HO  =  162-5 +  27  or  Pb2C2H302,3H20  =  325  +  54.     ' 

Sugar  of  Lead.     Sacchanim  saturni.     F.  Acetate  de  Plomb, 
G.  Bleizucker, 

Contains  in  100  parts,  PbO  58*9,  C^HgOo  26*8,  and  H2O  14-3. 

Acetic  acid  combines  with  lead  to  form  four  distinct  acetates ; 
the  salt  under  consideration  is  the  normal  acetate.  It  is  prepared 
by  dissolving  litharge  in  acetic  acid. 

Preparation. — Dilute  2  pints  of  acetic  acid  with  1  pint  of  water; 
add  24  ounces  of  oxyde  of  lead  in  fine  powder,  and  dissolve  with  the 
aid  of  a  gentle  heat.  Filter,  evaporate,  until  a  pellicle  forms; 
secure,  if  need  be,  a  distinctly  acid  reaction  by  the  addition  of  a 
little  acetic  acid,  and  set  aside  to  crystallise.  Drain  and  dry  the 
crystals  on  filtering  paper  without  heat.  The  combination  of  the 
oxyde  and  acid  results,  as  usual,  in  the  liberation  of  water, 
2HG2H3O2  +  PbO  =  Pb202H3O2  +  H2O .  A  slight  excess  of  acetic  acid 
is  added,  to  prevent  the  formation  of  basic  acetate,  which  has  an 
alkaline  reaction. 

Characters  and  Tests. — In  white  crystalline  masses,  composed  of 
brilliant  but  minute  right-rhombic  prisms,  terminated  by  dihedral 
summits  (fig.  45),  usually  somewhat  opaque, 
slightly  efflorescent,  having  an  acetous  odour, 
and  a  sweet  astringent  taste.     Soluble  in  less  ^^^  . 

than  twice  its  weight  of  water  (absence  of 
sulphate),  and  also  freely  soluble  in  alcohol. 
The  aqueous  solution  slightly  reddens  litmus, 
dissolves  oxyde  of  lead  (forming  basic  acetate), 
gives  a  yellow  precipitate  (Pbig)  with  iodide 
of  potassium,  and  is  precipitated  white 
(PbS04)  by  sulphuric  acid,  acetic  acid  being  set 
free  (see  Acetates).    Its  solution  in  pure  water  Fig.  45. 

is  clear,  or  has  only  a  slight  milkiness  (a  trace  of  carbonate,  from 
carbonic  acid  in  the  water),  which  disappears  on  the  addition  of 
acetic  acid.  38  grains  dissolved  in  water  require  for  complete 
precipitation  200  gr.  measures  of  the  volumetric  solution  of  oxalic 
acid  (proving  the  proper  proportion  of  lead  for  the  normal  acetate). 
When  the  salt  is  heated  it  becomes  anhydrous,  and  then  fuses  to  a 
clear  liquid.  On  raising  the  heat  acetone  (CgHgO)  and  carbonic 
acid  are  evolved,  and  the  residue  forms  a  crystalline  mass  of  the 
sesquibasic  plumbic  acetate.  At  a  higher  temperature  this  is  com- 
pletely decomposed,  leaving  a  pyrophoric  mixture  of  lead  and 
carbon.     Acetate  of  lead  is  generally  pure. 

Incompatibilities. — The  vegetable  (acetic  excepted)  and  mineral 
acids.  Carbonic  acid  precipitates  a  portion  of  the  lead  as  carbonate ; 
but  the  liberated  acetic  acid  prevents  further  decomposition. 
Sulphuric  and  hydrochloric  acid,  and  the  soluble  sulphates  and 
chlorides  throw  down  the  lead  as  insoluble  sulphate  or  chloride. 
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Infusum  rosae  acidum,  akalies  (see  salts  of  lead,  p.  239),  borax,  lime 
water.  Astringent  vegetable  infusions,  which  precipitate  the  lead 
as  insoluble  gallo-tannate.  Opium,  which  precipitates  meconate  of 
lead.     Hard  water. 

Action  and  Uses. — The  acetate  fully  represents  the  astringent 
quality  of  a  soluble  salt  of  lead.  It  may  also  be  regarded  as  a 
sedative,  in  the  same  sense  as  salts  of  zinc,  by  relieving  excessive 
vascularity  of  the  parts  with  which  it  comes  in  contact  (see  p.  224). 
The  internal  use  of  the  acetate  should  not  be  long  continued. 
Pereira  states  that  he  has  observed  a  distinct  blue  line  on  the  gums 
after  the  ingestion  of  5  grains  thrice  a-day  for  a  fortnight.  It  is  a 
very  useful  astringent,  in  active  or  passive  haemorrhages  from  the 
mucous  membrane ;  but  copper  should  be  preferred  in  intestinal 
haemorrhage  when  it  can  be  tolerated.  The  lead  salt  is  the  preferable 
in  haemoptysis.  As  an  injection  it  is  valuable  in  dysentery ;  as  a  col- 
lyrium  and  wash  to  ulcers,  it  is  superseded  by  the  solution  of  subace- 
tate.  The  use  of  either  is  contraindicated  in  ulceration  of  the  cornea, 
on  account  of  the  liability  to  the  formation  of  an  insoluble  opaque 
compound  with  the  albuminous  matter  of  the  transparent  struc- 
ture. 

Dose. — 1  to  5  grains  twice  or  thrice  a  day,  given  with  dilute 
acetic  acid  or  oxymel ;  as  a  lotion  or  injection,  5  grains  in  I  ounce 
of  water ;  and  as  a  collyrium,  2  to  4  grains  in  the  ounce. 

Antidotes. — Large  draughts  of  solution  of  sulphate  of  soda  or 
magnesia,  followed  by  evacuation  of  the  stomach.  Insoluble 
sulphate  of  lead  is  thus  formed. 

Pharmaceutical  Uses. — In  the  preparation  of  the  following  four 
articles : — 

1.  Pilula  Plumbi  cum  Opio,  P.B.     Pill  of  Lead  and  Opium. 

8  grains  contain  6  grains  of  the  acetate  and  1  grain  of  opium. 

Preparation. — Mix  together  36  grains  of  acetate  of  lead  in  fine 
powder,  and  6  grains  each  of  powdered  opium  and  confection  of  roses, 
and  beat  into  an  uniform  mass. 

A  small  quantity  of  the  acetate  is  decomposed  by  the  meconic 
acid  of  the  opium  and  the  gallo- tannic  acid  of  the  confection,  form- 
ing insoluble  meconate  and  gallo-tannate  of  lead. 

Action  and  Uses. — An  astringent  sedative,  employed  for  the 
arrest  of  haemorrhage  and  excessive  alvine  discharges,  as  occurs  in 
enteric  fever  and  chronic  dysentery  and  diarrhoea. 

2.  Unguentum  Plumbi  Acetatis,  P. J5.     Ointment  of  Acetate  of  Lead. 
Composed   of    12    grains    of    finely   powdered  acetate  of   lead, 

thoroughly  mixed  with  1  ounce  of  benzoated  lard.. 

Uses. — As  a  cooling  application  to  burns,  blisters,  and  irritable 
sores. 

3.  Suppositoria  Plumbi  Composita,   P.B,      Compound  Lead  Sup- 

positories. 
Preparation. — Melt  together  10  grains  of  white  wax  and  80  grains 
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of  oil  of  theohroma  with  a  gentle  heat,  then  add  36  grains  of  acetate 
of  lead,  12  grains  of  opium  in  powder,  and  42  grains  of  benzoated  lard 
previously  rubbed  together  in  a  mortar,  and  having  mixed  them 
thoroughly,  pour  the  mixture  while  it  is  fluid  into  suitable  moulds 
of  the  capacity  of  fifteen  grains;  or  the  fluid  mixture  may  be  allowed 
to  cool,  and  then  be  divided  into  twelve  equal  parts,  each  of  which 
shall  be  made  into  a  conical  or  other  convenient  form  for  a  sup- 
pository. 

Useful  in  piles,  chronic  dysentery,  bleeding,  and  relaxed  condition 
of  the  lower  bowel. 

LIQUOR  PLUMBI  SUBACETATIS,  P.B. 

Solution  of  Suhacetate  of  Lead.     F.  Sous-acetate  de  Plom.     G.  Halh- 
Essigsaures  Bleioxyd. 

Subacetate  of  lead,  2PbOC4H303  or  PbC2H302,  dissolved  in  water. 

This  solution  is  commonly  called  Goulard^s  Extract  or  Extract  of 
Saturn — that  is,  lead.  It  seems  to  have  been  known  since  the  time 
of  Basil  Valentine. 

Preparation. — Boil  5  ounces  of  acetate  of  lead  and  3^  ounces  of 
oxyde  of  lead  in  powder  in  1  pint  of  water  for  half  an  hour,  con- 
stantly stirring,  then  filter,  and  when  cold  add  more  water  to 
make  the  product  measure  10  fluid  ounces.  Preserve  in  stoppered 
bottles. 

In  this  process  the  oxyde  of  lead  is  dissolved  by  the  normal 
acetate  forming  a  solution  of  the  basic  acetates,  chiefly  tribasic 
acetate  (Pb2C20302,2PbO,H20) .  The  formula  of  the  Pharma- 
copoeia is  that  of  a  monobasic  acetate,  and  implies  that  the  normal 
acetate  simply  combines  with  another  equivalent  of  oxyde. 

Character  and  Tests. — A  dense,  clear,  colourless  liquid ;  sp.  gr.  1  '26 ; 
of  alkaline  reaction,  and  sweet  astringent  taste,  becoming  turbid  by 
exposure  to  the  air  (deposition  of  carbonate  from  absorption  of  car- 
bonic acid),  and  forming  with  mucilage  of  gum  arable  an  opaque 
white  jelly.  Sulphuric  acid  in  excess  gives  a  white  precipitate 
(PbSOj,  acetic  acid  being  set  free.  413*3  grains  (6  fluid  drachms) 
require  for  perfect  precipitation  810  gr.  measures  of  the  volumetric 
solution  of  oxalic  acid  (proving  the  proper  proportion  of  lead). 

Action  and  Uses. — Astringent  and  soothing  as  an  external  applica- 
tion diluted  with  water,  as  an  adjunct  to  refrigerating  spirituous 
lotions,  or  liniments  in  combination  with  fatty  matters. 

Incompatibilities. — Those  of  the  normal  acetate  (see  p.  247).  Mucil- 
aginous solutions  and  drinks,  spring  or  river  water. 

Pharmaceutical  Uses. — The  preparation  of  the  weaker  solution, 
and  Unguentum  plumbi  subacetatis  compositum. 

1.  Liquor  Plumbi  Subacetatis  dilutus,  P.B.     Diluted  Solution  of 
Subacetate  of  Lead.     Goulard  Water. 
10  fluid  ounces  contain  1  fluid  drachm  of  the  Liquor  plumbi 
subacetatis. 
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Prepared  by  mixing  2  fluid  drachms  each  of  solution  of  sphacetate 
of  lead  and  rectified  spirit  with  19|  fluid  ounces  of  water.  Filter, 
and  keep  the  solution  in  a  well- stoppered  bottle. 

The  small  quantity  of  carljonic  acid  contained  in  distilled 
water  is  sufficient  to  render  the  solution  a  little  milky,  hence  it  is 
necessary  to  filter  it,  and  to  prevent  further  absorption  of  the  gas  to 
preserve  it  in  well-closed  bottles.  Common  water  renders  the  solu- 
tion very  turbid  from  the  deposition  of  insoluble  carbonate,  sulphate, 
and  chloride  of  lead.  The  small  quantity  of  spirit  serves  no  pur- 
pose, and  has  no  significance. 

Uses. — A  soothing  wash  to  a  cracked  and  irritable  skin,  as  in 
eczema,  intertrigo  in  combination  with  oil.  Soft  linen,  or  spongio- 
piline,  may  be  saturated  with  the  warm  solution  and  worn  as  a 
poultice. 

2.  Unguentum  Plumbi  Subacetatis  Compositum,  P.B.     Compound 
Ointment  or  Cerate  of  Subacetate  of  Lead.     Goulard's  Cerate, 

Preparation. — Melt  8  ounces  of  white  wax  w^ith  16  ounces  of 
almond  oil  by  the  heat  of  a  water  bath,  and  allow  it  to  cool  until  it 
begins  to  thicken,  then  gradually  add  6  fluid  ounces  of  solution  of 
subacetate  of  lead,  and  stir  the  mixture  constantly  while  it  cools, 
then  add  60  grains  of  camphor  dissolved  in  4  ounces  of  almond  oil, 
and  mix  thoroughly. 

Action  and  Uses. — An  astringent,  and  slightly  stimulant  applica- 
tion. 

BISMUTH:  Bi  =  210  or  Bi=210. 
Bismuthum.    F.  Bisrmith.     G^  Wismuth, 

This  metal  is  first  mentioned  by  Agricola  in  1520,  having  pre- 
viously been  confounded  with  lead..  It  is  usually  met  with  in  its 
metallic  state,  but  also  as  sesquioxyde  and  sesquisulphide. 

Bismuth  is  hard  and  brittle,  of  a  lamellar  structure,  and  readily 
crystallises  in  cubes  or  octohedra.  It  melts  at  507°,  and  volatilises 
at  a  full  red  heat.  When  exposed  to*  the  air  it  tarnishes,  but  does 
not  oxydate;  at  a  red  heat  burns  wiith  a  pale  blue  flame,  evolving 
white  fumes  of  bismuth  sesquioxyde^  Bi203=468.  Bismuth  is 
with  difficulty  acted  on  by  hydrochloric  acid.  Boiling  sulphuric 
acid  oxydises  it,  but  this  is  much  more  readily  eftected  by  nitric 
acid.  It  combines  directly  w^ith  sulphur,  chlorine,  bromine,  and 
iodine. 

Commercial  bismuth  is  never  pure,  but  contains  silver,  lead,  iron, 
and  very  frequently  sulphur  and  arsenic.  The  two  impurities  last 
mentioned  are  removed  by  the  following  process : — 

Bismuthum  Purificatum,  P.B.     Purified  Bismuth, 

Preparation. — Put  10  ounces  of  bismuth  and  1  ounce  of  nitrate  of 
potash  into  a  crucible,  and  heat  them  to  a  temperature  at  which 
both  the  metal  and  the  salt  are  fused.  Continue  the  heat,  con- 
stantly stirring  the  contents  of  the  crucible  for  fifteen  minutes,  or 
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until  the  salt  has  solidified  into  a  slag  over  the  metal.  Then  re- 
move the  salt,  add  1  ounce  more  of  nitrate  of  potash  to  the  bismuth 
in  the  crucible,  and  repeat  the  process  as  before.  Finally,  pour  the 
bismuth  while  fused  into  a  suitable  mould,  and  allow  it  to  cool. 

Sulphur  and  arsenic  present  in  the  impure  metal  are  oxydised  by 
the  nitre,  and  removed  with  it. 

The  bismuth  still  retains  the  other  metallic  impurities  mentioned 
above,  and  these  may  be  removed  by  solution  of  the  metal  in  nitric 
acid,  pouring  the  saturated  solution  into  a  large  body  of  water, 
washing,  drying,  and  reducing  the  basic  nitrate  thus  obtained  by 
means  of  charcoal.  The  metal  is  really  subjected  to  this  second 
purification  in  the  preparation  of  the  salts  used  in  medicine. 

Characters  and  Tests. — A  crystalline  metal  of  a  gieyish-white 
colour,  and  distinct  roseate  tinge;  sp.  gr.  9 '83;  dissolved  in  a  mixture 
of  equal  volumes  of  nitric  acid  and  water,  it  forms  a  solution 
which  by  evaporatio^n  yields  colourless  crystals  (of  normal  nitrate, 
Bi3NO3,5H2O  =  396  +  90),  that  are  decomposed  on  the  addition  of 
water,  giving  a  white  precipitate  (of  subnitrate,  Bi2032HN03) .  If 
the  mother-liquor  from  which  the  crystals  have  been  separated  be 
added  to  solution  of  carbonate  of  ammonia,  the  precipitate  formed, 
and  the  solution  is  free,  or  nearly  free  from  colour  (proving  the 
absence  or  the  presence  of  o-nly  a  trace  of  copper,  which  would  give 
a  blue  colour  to  the  solution;  and  of  iron  and  silver,  which  would 
give  a  brown  colour  to  the  precipitate). 

BISMUTHI  OXYDUM,  P.B,     Oxyde  of  Bismuth. 
Bi03  =:  234  or  Bip^  =  468. 

Contains  in  100  parts,  Bi  89*74  and  O  10-26. 

This  is  the  principal  oxyde  of  bismuth.  It  was  formerly  called 
teroxyde,  and  is  now  indifterently  called  oxyde  or  sesquioxyde. 

Preparation. — Boil  together  1  pound  of  subnitrate  of  bismuth  and 
4  pints  of  solution  of  soda  for  five  minutes.  When  the  mixture  is 
cool,  and  after  the  oxyde  has  subsided,  decant  the  supernatant 
liquid,  wash  the  precipitate  thoroughly  with  water,  and  finally  dry 
the  oxyde  by  the  heat  of  a  water  bath. 

In  this  process  the  sodium  abstracts  the  whole  of  the  nitric  acid 
from  the  bismuth  subnitrate,  leaving  it  in  the  state  of  sesquioxyde, 
water  being  formed  simultaneously: — Bi2032HN03  +  2NaHO  = 
2NaN03  +  2H2O  +  Bi203 . 

The  excess  of  caustic  soda  used  is  necessary  for  the  com- 
plete removal  of  the  nitric  acid,  but  if  a  trace  of  plumbic  oxyde 
should  happen  to  be  present  (which,  however,  is  not  probable,  see 
above),  it  would  dissolve  it,  and  thus  separate  it  from  the  bismuth 
oxyde.     The  nitrate  of  soda  is  removed  by  the  washing. 

Characters  and  Tests. — A  dull,  lemon-yellow  powder.  Heated  to 
incipient  redness,  it  is  not  diminished  in  weight  (being  anhydrous — 
the  hydrate,  Bi203,H20,  is  formed  when  the  oxyde  is  prepared  by  pre- 
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cipitating  the  nitrate  by  ammonia).  Insoluble  in  water,  bnt  soluble 
in  nitric  acid  mixed  with  half  its  volume  of  water  (forming  a  solu- 
tion of  normal  nitrate);  and  if  it  be  thus  dissolved  to  saturation,  the 
solution  mixed  with  ten  or  twenty  times  its  volume  of  water,  yields 
a  white  precipitate  (subnitrate,  which  see).  The  nitric  acid  solu- 
tion gives  no  precipitate  with  diluted  sulphuric  acid  (absence  of 
lead),  nor  with  solution  of  nitrate  of  silver  (absence  of  chloride). 
Solution  of  chloride  of  ammonium,  added  to  the  nitric  acid  solution, 
gives  a  white  precipitate  (of  bismuth  oxychloride  or  "pearl-white^ 
2(BiCl3,Bi203),H20,  insoluble  in  ammonia);  and  if  this  be  treated 
with  excess  of  solution  of  ammonia  then  filtered,  and  the  clear 
filtrate  neutralised  with  hydrochloric  acid,  it  will  not  become  turbid 
(absence  of  silver,  which,  if  present,  would  be  thrown  down  as 
chloride,  dissolved  in  the  ammonia  and  reprecipitated  on  neutralisa- 
tion of  the  ammoniacal  solution). 

Action  and  Uses. — Those  of  the  subnitrate  for  which  it  may  be 
substituted. 

Dose. — 5  to  15  grains. 

BISMUTHI  SUBNITRAS,  P.B.     Subnitrate  of  Bismuth, 

Bi03,N05,HO  or  Bi203,2HN03 . 

Bismuthum  Album.     Trisnitrate  of  Bismuth.     Magistery  of  Bismuth. 
F.  Sousnitrate  de  Bismuth,     G.  Wismuth  weiss. 

Preparation. — Dilute  4  ounces  of  nitric  acid  with  3  ounces  of 
water,  and  add  2  ounces  of  bismuth  in  coarse  powder  in  successive 
portions.  When  effervescence  has  ceased,  apply  for  ten  minutes  a 
heat  approaching  that  of  ebullition,  and  decant  the  solution  from 
any  particles  of  metal  which  may  remain  undissolved.  Evaporate 
the  solution  till  it  is  reduced  to  2  fluid  ounces,  and  pour  it  into  half 
a  gallon  of  water.  When  the  precipitate  which  forms  has  subsided, 
decant  the  supernatant  liquid,  and  agitate  the  sedim-ent  with  another 
half  gallon  of  water.  After  two  hours,  again  decant,  and  having 
drained  the  product  on  a  filter,  dry  it  at  a  temperature  not  exceeding 
150°. 

By  solution  of  the  metal  in  nitric  acid  the  normal  or  trisnitrate  of 
bismuth  is  obtained  with  the  evolution  of  nitric  oxyde,  and  the 
formation  of  water:  2Bi  +  8HNO3  =  2(Bi3N03)  4- 2NO  +  4H2O . 
When  the  solution  of  this  salt  is  poured  into  the  large  quantity  of 
water,  it  is  decomposed,  a  subnitrate  separates,  and  normal  nitrate 
remains  in  solution  with  excess  of  nitric  acid,  thus:  3(Bi3N03)-|- 
SHgO  =  (Bi2032HN03)  +  BiSNOg  +  4HNO3 . 

Characters  and  Tests. — A  white  tasteless  powder,  in  minute  crystal- 
line scales.  It  is  blackened  by  sulphuretted  hydrogen  (Bi2S3) ;  is  in- 
soluble in  water,  but  soluble  in  nitric  acid  mixed  with  half  its  volume 
of  water,  forming  a  solution  which  poured  into  water  gives  a  white 
precipitate  (subnitrate).  It  forms  with  sulphuric  acid  diluted  with 
an  equal  bulk  of  water  a  solution  which  is  blackened  by  sulphate  of 
iron  (indicating  the  presence  of  nitric  acid,  see  p.  73).     The  nitric 
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acid  solution  gives  no  precipitate  with  diluted  sulphuric  acid  (ab- 
sence of  lead  and  baryta)  nor  with  solution  of  nitrate  of  silver  (ab- 
sence of  chlorine  or  chloride). 

Impurities. — The  most  serious  impurity  in  nitrate  bismuth  is 
arsenic,  arising  from  the  use  of  commercial  bismuth.  This  has 
proved  a  serious  source  of  error  in  medico-legal  inquiries.  Dr  Hera- 
path  has  discovered  in  some  specimens  of  this  preparation  1  grain 
of  arsenic  in  1000,  in  others  as  much  as  1  in  433.  He  states  that  it 
is  not  all  removed  by  fusing  with  nitre,  as  prescribed  in  the  Phar- 
macopoeia, and  he  proposes  to  boil  the  nitrate  in  solution  of  a  caustic 
alkali,  which  removes  the  arsenic,  and  converts  the  bismuth  into 
the  insoluble  oxyde.  The  impurity  is  readily  detected  by  Marsh's 
test  (see  p.  290). 

Adulterations. — Carbonate  of  lead,  carbonate,  and  phosphate  of 
lime.  The  carbonates  are  detected  by  solution  with  effervescence 
(CO2)  in.  dilute  nitric  acid,  and  if  lead  be  present  the  addition  of  sul- 
phuric acid  gives  a  white  precipitate  (PbSOj.  The  lime  and  phos- 
phoric acid  may  be  detected  in  the  acid  solution  after  precipitation  of 
the  bismuth  by  sulphuretted  hydrogen. 

The  oxy chloride  and  the  carbonate  of  bismuth  are  sometimes  sub- 
stituted for  the  nitrate,  or  mixed  with  it.  The  oxychloride  is  used  to 
make  enamel,  as  a  cosmetic,  and  for  white  sealing-wax.  It  is  obtained 
when  aqua  regia  is  used  instead  of  nitric  acid  in  the  above  process. 
It  is  more  apt  to  contain  arsenic  than  the  nitrate. 

Action.  Uses. — Nitrate  of  bismuth  appears  to  be  insoluble  in  the 
animal  juices.  It  has  not  been  proved  that  it  ever  undergoes  ab- 
sorption or  passes  into  the  fluids  of  the  body.  It  may  be  given  in 
very  large  doses  without  ill  effect.  But  is  often  of  considerable  use 
in  gastrodynia  and  chronic  vomiting,  caused  by  irritable  conditions 
of  the  mucous  membrane  of  the  stomach,  and  it  has  been  used  with 
advantage  in  diarrhoea  depending  on  a  similar  derangement  of  the 
intestines.  It  is  especially  useful  in  the  functional  vomiting  of 
phthisis  and  pregnancy.  Dr  Headland  conceives  that  it  may  operate 
in  these  cases  by  simply  cloaking  some  of  the  delicate  or  irritable 
portions  of  the  mucous  surface  with  an  insoluble  white  covering. 

It  is  used  as  a  cosmetic  in  the  form  of  powders,  or  mixed  with 
simple  ointment  or  glycerin. 

Dose. — 5  to  20  grains,  in  almond  mixture,  mucilage,  or  milk,  or  as 
lozenge. 

1.  Trochisci  Bismuthi,  P.B.     Bismuth  Lozenges, 

Each  contains  2  grains  of  the  subnitrate. 

Preparation. — Mix  together  1440  grains  of  subnitrate  of  bismuth, 
4  ounces  of  carbonate  of  magnesia,  6  ounces  of  precipitated  carbonate 
of  lime,  29  ounces  of  refined  sugar,  and  1  ounce  of  guvn  acacia  in 
powder.  Then  add  2  fluid  ounces  of  mucilage  of  gum  acacia,  and 
form  the  whole  into  a  proper  mass  with  rose  water.  Divide  into 
720  lozenges,  and  dry  them  at  a  moderate  heat. 

Dose. — 2  to  10  of  the  lozenges. 
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BISMUTHI  CARBONAS,  F.B.     Carbonate  of  Bismuth 
2(Bi03,CO^),HO  or  2(Bi2C05),H20 . 

This  is  really  a  subcarbonate.  It  was  first  introduced  by  Dr 
Hannon  of  Brussels,  who  used  it  in  the  same  cases  as  the  subnitrate, 
but  regarded  it  as  a  more  efficient  preparation, 

Preioaration. — Make  a  solution  of  bismuth  in  nitric  acid  in  the 
manner  directed  and  in  the  same  quantities  as  prescribed  for  the 
subnitrate,  and  concentrate  it  in  like  manner  to  2  fluid  ounces;  add 
this  in  small  quantities  at  a  time  to  a  cold  filtered  solution  of  6 
ounces  of  carbonate  of  ammonia  in  2  pints  of  water,  constantly  stir- 
ring the  precipitate  as  it  is  formed.  Collect  it  on  a  calico  filter,  and 
wash  it  with  distilled  water  until  the  washings  pass  tasteless.  Ke- 
move  now  as  much  of  the  adhering  water  as  can  be  separated  from 
the  precipitate  by  slight  pressure  with  the  hands,  and  finally  dry 
the  product  at  a  temperature  not  exceeding  150°. 

The  solution  of  trisnitrate  is  decomposed  by  the  carbonate  of  am- 
monia with  effervescence  of  carbonic  acid,  nitrate  of  ammonia  re- 
mains in  the  solution,  and  subcarlDonate  of  bismuth  is  precipitated 
thus: — 

2(Bi3N03)  +  3[(H4N)2C03]  =  2002  +  6H4N,N03  +  Bi2005 . 
A  high  temperature  must  be  avoided  in  drying  the  carbonate,  other- 
wise carbonic  anhydride  is  expelled. 

Characters  and  Tests. — A  white  powder,  blackened  by  sulphu- 
retted hydrogen  (Bi2S3);  insoluble  in  water,  but  soluble  with  effer- 
vescence (OO2)  in  nitric  acid.  When  added  to  sulphuric  acid 
coloured  with  sulphate  of  indigo,  th-e  colour  of  the  latter  is  not 
discharged  (absence  of  nitrate).  If  to  nitric  acid  mixed  with  half 
its  volume  of  water  as  much  carbonate  of  bismuth  be  added  as  the 
acid  will  dissolve,  1  volume  of  this  solution  poured  into  20  volumes 
of  water  will  yield  a  white  precipitate  (indicating  the  presence  of  a 
salt  of  bismuth).  The  nitric  acid  solution  gives  no  precipitate  with 
dilute  sulphuric  acid  (absence  of  lead  and  baryta)  or  with  solution 
of  nitrate  of  silver. 

Action  and  Uses, — Those  of  the  subnitrate,  but  on  account  of  its 
antacid  properties  it  is  more  serviceable  in  acid  dyspepsia. 

Dose. — 5  to  20  grains. 

LIQUOR  BISMUTHI  ET  AMMONIiE  CITRATIS,  P.B. 

Solution  of  Citrate  of  Bismuth  and  Ammonia. 

A  solution  of  oxyde  of  bismuth  in  solution  of  citrate  of  ammonia, 
containing  nitrate  of  ammonia.     1  fluid  drachm  contains  3  grains  of 

Bi203. 

Preparation. — Dilute  2  fluid  ounces  of  nitric  acid  with  1  ounce  of 
water,  and  add  430  grains  of  purified  bismuth  in  successive  portions. 
When  effervescence  has  ceased,  apply  for  ten  minutes  a  heat  ap- 
]3roaching  that  of  el)ullition,  and  decant  the  solution  from  any  in- 
soluble matter  that  may  be  present.     Evaporate  the  solution  until  it 
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is  reduced  to  2  fluid  ounces,  then  add  2  ounces  of  citric  acid  previously 
dissolved  in  4  ounces  of  water,  and  afterwards  solution  of  ammonia  in 
small  quantities  at  a  time  until  the  precipitate  formed  is  redissolved, 
and  the  solution  is  neutral  or  slightly  alkaline  to  tesl;-2:)aper.  Dilute 
with  water  to  measure  1  pint. 

A  solution  of  nitrate  is  formed  as  in  the  preceding  preparations, 
and  this  is  unaffected  by  the  addition  of  citric  acid.  On  adding  to 
the  mixture  ammonia,  oxyde  of  bismuth  is  precipitated,  and 
nitrate  of  ammonia  is  formed:  2(Bi3N03)  +  3(H4N)20  =  6H4N,N03 
H-BigOg .  Citrate  of  ammonia  is  subsequently  formed,  and  in  this 
the  oxyde  is  dissolved. 

Cliaracters  and  Tests. — A  colourless  solution,  with  a  saline  and 
slightly  metallic  taste;  sp.  gr.  1*122.  Neutral  or  slightly  alkaline 
to  test-paper;  mixes  with  water  without  change;  heated  with  solu- 
tion of  potash,  it  evolves  ammonia  and  yields  a  white  precipitate 
(citrate  of  potash  being  formed  and  the  oxyde  of  bismuth  precipi- 
tated). Hydrochloric  acid  added  to  it  gives  a  white  precipitate 
(BigO;^),  which  is  soluble  in  excess  of  the  reagent.  Three  fluid 
drachms  of  the  solution,  mixed  with  an  ounce  of  water  and  treated 
with  sulphuretted  hydrogen  in  excess,  yields  a  black  precipitate 
(Bi2S3),  which  collected,  washed,  and  dried,  weighs  9 '92  grains 
(proving  the  proper  proportion  of  bismuth). 

One  fluid  drachm  contains  3  grains  of  oxyde  of  bismuth. 

Action.  Uses. — Those  of  the  subnitrate  and  the  carbonate,  but  it 
may  often  be  conveniently  substituted  for  these  heavy  insoluble 
powders.  As  both  acids  and  alkalies  decompose  it,  it  can  hardly 
pass  unchanged  into  the  blood.  Its  action,  as  that  of  the  others,  is 
probably  local. 

Dose. — 30  to  60  grains. 

TIN:  Sn=r59  or  Sn-rlia 
Staniium.     F.  Etain.     G..  Zinn. 

Tin  is  mentioned  by  Moses  under  the  name  Bedel.  It  was  used 
by  the  Egyptians.  The  Greeks  and  Romans  obtained  it  through 
the  Phoenicians  from  England.  In  the  East  it  abounds  in  the  dis- 
tricts between  Merg.ui  and  the  island  of  Banca.  It  occurs  both  as  an 
oxyde  and  as  a  sulphide,  but  chiefly  the  former,  which  is  easily 
reduced  to  a  metallic  state  by  charcoal.  It  is  brought  into  com- 
merce in  the  form  of  graia  tin  and  block  tin,  Malacca  tin,  Banca 
tin,  and  Mergui  tin  are  the  Eastern  varieties. 

Tin  is  a  bright  white  metal,  tarnishing  but  slightly;  of  a  peculiar 
odour  when  rubbed ;  so  soft  and  malleable  as  to  allow  of  being 
beaten  into  sheet -tin  and  tin-foil ;  sp.  gr.  7*29;  that  of  commercial 
specimens  is  often  higher,  from  the  impurities  which  they  contain; 
fusible  at  442°,  and  then  becomes  covered  with  a  grey  crust  of 
binoxyde ;  burns  at  a  red,  and  is  volatilised  at  a  white,  heat. 

When  boiled  with  hydrochloric  acid,  tin  is  dissolved  with  extri- 
cation of  hydrogen  and  formation  of  protochloride.     Pulvis  stanni, 
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made  by  sharply  triturating  the  fused  metal,  has  been  employed  as 
an  anthelmintic.  The  tin-foil  so  largely  used  by  druggists  to  wrap 
up  medicines  and  form  capsules  for  bottles,  is  an  alloy  of  tin,  and 
contains  from  25  to  75  per  cent,  of  lead.  The  lead  is  dangerous  on 
account  of  the  ease  with  which  it  is  corroded;  treated  with  nitric 
acid,  the  lead  is  dissolved  and  an  insoluble  binoxyde  of  tin 
remains. 

Nitric  acid  of  sp.  gr.  1  '3  rapidly  converts  tin  into  hydrated  bin- 
oxyde, with  the  liberation  of  ammonia  (see  p.  70).  Tin  combines 
directly  with  sulphur,  phosphorus,  chlorine,  and  bromine  when 
heated  with  them. 

Banca  tin  is  almost  chemically  pure.  Cornish  tin  usually  con- 
tains small  quantities  of  iron,  lead,  copper,  arsenicum,  and  traces  of 
gold. 

It  may  be  obtained  perfectly  pure  by  making  a  concentrated  solu- 
tion of  crude  tin  in  hydrochloric  acid,  cautiously  pouring  on  this 
dense  solution,  so  as  to  avoid  admixture,  a  layer  of  water,  and  then 
placing  a  bar  of  tin  in  the  liquid.  Pure  tin  in  foliated  crystals  is 
gradually  deposited  at  the  junction  between  the  metallic  solution 
and  the  water  (Miller). 

1.  Granulated  Tin,  P,B. 

Is  prepared  by  fusing  the  metal,  and  pouring  it  into  cold 
water. 

Characters  of  the  Salts  of  Tin. — 1.  Protosalts  rapidly  absorb 
oxygen,  and  their  solutions  become  milky  when  largely  diluted. 
The  caustic  alkalies  give  a  white  precipitate  of  hydrated  protoxyde 
(2SnO,H20),  soluble,  excepting  with  ammonia,  in  excess;  a  charac- 
teristic chocolate-brown  precipitate  (SnS)  with  sulphuretted  hydro- 
gen and  ammonic  hydrosulphide,  soluble  in  the  alkaline  bisulphides; 
with  a  dilute  solution  of  auric  chloride,  a  brown  precipitate  of 
reduced  gold,  or  purple  of  Cassius.  2.  Persalts  give,  with  caustic 
alkalies,  a  white  precipitate  soluble  in  excess.  Sulphuretted  hydro- 
gen and  ammonic  hydrosulphide  give  a  dingy  yellow  precipitate  of 
hydrated  bisulphide  (SnSg). 

The  carbonates  of  the  alkalies  give,  with  both  classes  of  salts,  a 
precipitate  of  the  respective  oxyde,  with  escape  of  carbonic  anhy- 
dride. 
Solution  of  Chloride  of  Tin,  P.B.     SnCl  or  SnClg . 

Dilute  3  fluid  ounces  of  hydrochloric  acid  in  a  flask  with  1  ounce 
of  water^  and  having  added  1  ounce  of  granulated  tin,  apply  a  mode- 
rate heat  until  gas  ceases  to  be  evolved: — Sn -h 2HC1  =  SnClg  +  Hg . 
Add  water  to  measure  5  fluid  ounces,  and  transfer  the  solution, 
together  with  the  undissolved  tin,  to  a  bottle  with  an  accurate 
stopper.  The  presence  of  metalHc  tin  is  required  to  prevent  the 
formation  of  perchloride  (SnCl4). 

Pharmaceutical  Uses. — To  indicate  the  presence  of  mercury  in 
amnioniated  mercury,  and  of  red  oxyde  in  mercury  with  chalk. 
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ANTIMONY:  Sb  =  122  or  Sb  =  122. 
Antimonium,    Stibium,     F.  Antimoine.     G.  Antimon. 

Metallic  antimony  was  probably  known  to  the  alcbemists;  but 
Basil  Valentine  {Currus  Trmmphalis  A^ntimonii)  made  known  the 
method  of  obtaining  it.  The  sesquisulphide,  grey  or  black  anti- 
mony, bas  been  known  from  the  earliest  times.  It  is  the  most 
abundant  ore.  Native  antimony  occurs  in  France  and  Germany; 
the  other  ores  are  white  antimony  (sesquioxyde,  Sb^S3)  and  red  anti- 
mony (oxysulphide  Sb203,2Sb^S3).  Antimony  is  obtained  by  heat- 
ing the  sesquisulpliide  with  half  its  weight  of  iron  filings  or  small 
iron  nails,  when  the  sulphur  unites  with  the  iron,  and  the  antimony 
is  set  free.  The  melted  antimony  collects  in  the  l^ottom  of  the 
crucible,  and  may  be  run  into  moulds.  Commercial  antimony  fre- 
quently contains  iron,  copper,  lead,  and  arsenicum.  In  order  to  re- 
move the  latter,  four  parts  of  the  finely  powdered  metal  are  intimately 
mixed  with  five  of  nitrate  and  two  of  carbonate  of  soda,  and  heated 
to  redness  in  a  Hessian  crucible.  After  deflagration  is  complete^ 
the  CTucible  is  covered  and  the  mass  is  kept  in  a  semifused  condition 
for  half  an  hour,  it  is  then  pulverised,  lixiviated  with  boiling  water 
from  the  arseniate  of  soda,  and  the  insoluble  sodic  antimoniate  is 
reduced  to  metallic  antimony  by  melting  it  with  half  its  weight  of 
crude  tartar  (Wohler). 

Properties. — A  bluish- white  very  brittle  metal,  usually  lamellar  in 
structui^;  sp.  gr.  about  6*7.  It  is  unchanged  by  exposure  to  air.  It 
fuses  at  about  1150°,  and  in  cooling  may  be  obtained  in  rhombohedra. 
At  a  bright  i^d  heat  it  is  slowly  volatilised.  Heated  to  a  white 
heat,  and  suddenly  exposed  to  the  air,  it  burns  with  a  white  light; 
the  vapour  which  escapes  condenses  in  white  needle-like  crystals  of 
sesquioxyde.  Antimony  is  dissolved  by  HCl  with  the  aid  of  heat, 
hydrogen  being  disengaged.  It  is  oxydised  by  nitric  acid  and  by 
boiling  sulphuric  acid. 

OxYDES  OF  Antimony. — These  are — 1.  Antimonious  oxyde  or 
sesquioxyde,  the  old  teroxyde  (Sb203) ;  2.  Antimonic  anhydride  or 
antimonic  acid  (Sb205);  and  3.  Antimonious  antimoniate  (Sb203, 
Sb^O,). 

Characters  of  the  Salts  of  Antimony. — A  white  precipitate 
with  caustic  potash  and  soda  (unless  tartaric  acid  is  present),  soluble 
in  excess.  Ammonia  and  the  carbonates  of  the  alkalies  give  a  white 
precipitate,  nearly  insoluble  in  excess.  In  acid  solutions,  an  orange- 
coloured  precipitate  (Sb2S3,3H20)  of  hydrated  sesquisulphide  with 
sulphuretted  hydrogen  soluble  in  ammonic  hydrosulphide. 

Antimony  may  be  readily  detected  in  solution  by  acidulating  with 
a  few  drops  of  hydrochloric  acid,  and  then  boilincf  with  a  slip  of 
copjjerfoil.  The  antimony  is  deposited  as  a  bluish  film,  and 
when  the  slip  is  dried  and  heated  in  an  open  tube,  the  antimony  is 
volatilised,  oxydised,  and  deposited  in  needles  of  sesquioxyde. 
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Antimony,  like  arsenic,  forms,  with  hydrogen,  antimoninretted 
Iiydrogen  (HgSb).  The  distinction  between  the  two  is  given  at  p. 
290. 

ANTIMONII  OXYDUM,  P.B.     Oxyde  of  Antimony. 

Sb03  =  146orSb203  =  292. 

Antimonious  Oxyde.     Sesquioxyde  of  Antimony  ot  Teroxyde,    Flowers 
of  Antimony.     F.  Oxyde  d'Antimoine.     G.  Antimonoxyd. 

Teroxyde  of  antimony  occurs  native  in  Bohemia  and  Hungary, 
aud  is  called  white  antimony  ore.  It  may  be  produced  by  burning 
antimony  in  the  air,  or  by  precipitation,  thus: — 

Preparation. — Pour  16  fluid  ounces  of  solution  of  chloride  of  anti- 
mony into  2  gallons  of  water,  mix  thoroughly,  and  set  aside  until 
the  precipitate  which  forms  shall  have  subsided.  Remove  the 
supernatant  liquid  by  a  siphon,  add  1  gallon  of  water,  agitate  well, 
let  the  precipitate  subside,  again  withdraw  the  fluid,  and  repeat  the 
processes  of  affusion  of  water,  agitation,  and  subsidence.  To  the 
precipitate  add  6  ounces  of  carbonate  of  soda,  previously  dissolved  in 
2  pints  of  ivater ;  leave  them  in  contact  for  half  an  hour,  stirring 
frequently;  collect  the  deposit  on  a  calico  filter,  and  wash  with 
boiling  water  until  the  washings  cease  to  give  a  precipitate  with  a 
solution  of  nitrate  of  silver,  acidulated  by  nitric  acid.  Lastly,  dry 
the  product  at  a  heat  not  exceeding  212°. 

When  a  solution  of  terchloride  of  antimony  is  poured  into  a  large 
body  of  water,  a  white  precipitate  of  insoluble  oxychloride  (SbClg, 
Sbgbg),  powder  of  Algaroth,  as  it  was  formerly  called,  falls,  and  a 
quantity  of  hydrochloric  acid  is  set  free,  water  being  decomposed, 
tiie  hydrogen  uniting  with  the  chlorine  and  the  oxygen  with  the 
antimony  (SSbClg+SH^O^SbCl  SbgOg  +  GHCl).  The  acid  is  first 
washed  out  of  the  precipitated  oxychloride,  and  it  is  then  decom- 
posed by  carbonate  of  soda,  2(SbCl3,Sb20;)  +  3Na2CO3  =  3(Sb2O3)  + 
6NaCl^-3C02.  The  whole  of  the  terchloride  is  thus  converted  into 
sesquioxyde,  which  is  washed  free  from  chloride  of  sodium. 

Characters  and  Tests. — A  greyish -white  powder,  fusible  at  a  low 
red  heat;  at  a  higher  temperature  and  in  a  closed  vessel  it  volatilises 
unchanged,  and  is  deposited  in  brilliant  prisms  or  occasionally  in 
octohedra,  both  forms  being  isomorphous  with  arsenious  acid. 
In  the  open  air  it  burns  like  tinder,  and  is  converted  into  antimo- 
nious antimoniate  (Sb204).  It  is  insoluble  in  water,  but  readily 
dissolved  Ijy  hydrochloric  acid,  and  solutions  of  caustic  potash  and 
soda.  The  solution  in  hydrochloric  acid,  dropped  into  distilled  water, 
gives  a  white  deposit  (of  oxychloride),  at  once  changed  to  orange  by 
sulphuretted  hydrogen  (Sb2S3).  It  dissolves  entirely  when  boiled 
with  an  excess  of  the  acid  tartrate  of  potash  (forming  tartai'ated  anti- 
mony). 

Action. — When  absorbed,  this  is  identical  with  that  of  tartrated 
antimony,  Init  its  absorption  appears  to  be  very  uncertain,  and  this 
may  probably  be  explained  by  the  presence  or  absence  of  gastric 
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acid  in  the  stomach  at  the  time  of,  and  subsequently  to,  its  inges- 
tion. It  is  emetic,  diaphoretic,  and  expectorant.  It  is  a  good  sub- 
stitute for  the  following  preparation. 

Dose. — 1  to  4  grains,  in  powder  or  pill. 

Pharmaceutical  Uses. — It  is  employed  in  the  preparation  of  the 
Antimonium  tartaratum  and  the  Pulvis  antimonialis. 

Pulvis  Antimonialis,  P.B,     Antimonial  Powder.     Jameses  Powder. 

Few  empirical  medicines  have  attained  more  permanent  celebrity 
than  the  fever  powder  of  Dr  James,  commonly  called  Jameses  Powder, 
sometimes  distinguished  in  prescriptions  as  the  Pulvis  Jacobi  verus. 
As  it  was  found  impossible  to  make  the  powder  by  following  the 
patentee's  directions,  and  chemical  analyses  having  ascertained  that 
it  consisted  of  phosphate  of  lime  and  oxydised  antimony,  the  Phar- 
macopoeia has  adopted  the  following  formula: — 

Preparation. — Mix  thoroughly  1  ounce  of  oxyde  of  antimony  and 
2  ounces  of  phosphate  of  lime. 

Characters  and  Tests. — A  white,  tastelesss  inodorous  powder ;  in- 
soluble in  water,  soluble  in  hydrochloric  acid ;  the  acid  solution 
gives  an  orange  precipitate  (SbgOg)  with  sulphuretted  hydrogen, 
and  after  saturation  with  the  gas  and  separation  of  the  sulphide  of 
antimony,  the  solution,  after  expulsion  of  the  excess  of  sulphuretted 
hydrogen  by  boiling  gives,  a  white  precipitate  (3Ca2POj  with  am- 
monia. 

Action  and  Uses, — If  the  conclusion  be  correct  that  the  sesqui- 
oxyde  of  antimony  is  the  active  constituent  of  James's  powder,  the 
present  preparation  is  worse  than  an  encumbrance  of  the  Pharma- 
copoeia, because  it  seems  to  imply  that  the  admixture  with  phosphate 
of  lime  renders  the  sesquioxyde  more  active  than  it  would  be  if 
given  alone,  or  give  it  an  action  which  the  latter  does  not  possess, 
neither-  of  which  inferences  have  any  foundation  in  fact. 

It  is  diaphoretic,  and  in  large  doses  emetic.  It  is  more  active 
than  James's  powder,  of  which  100  grains  have  been  given  without 
effect.  Tartar  emetic  in  small  doses  may  be  used  as  a  substitute,  it 
is  far  more  efficacious. 

Dose. — 3  to  10  grains. 

LIQUOR  ANTIMONII  CHLORIDI,  P.B.     Solution  of  GJiloride  of 

Antimony. 
SbCl3=228-5  or  SbCl3  =  228-5. 

Terchloride  of  antimony  is  the  butter  of  antimony  of  the  old 
waiters.  It  is  a  crystallisable  but  very  deliquescent  salt,  and  a 
powerful  emetic. 

The  Pharmacopoeia  employs  a  strong  solution,  thus  prepared. 

Preparation. — Place  I  pound  of  black  antimony  (sesquisulphide) 
in  a  porcelain  dish,  and  pour  upon  it  4  pints  of  hydrochloric  acid, 
constantly  stirring ;  apply  a  gentle  heat  at  first,  then,  as  the  evolu- 
tion of  gas  (H2S)  begins  to  slacken,  increase  it  to  boiling,  maintain 
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it  at  tliis  temperature  for  fifteen  minutes,  then  filter,  and  boil  down 
the  clear  liquor  to  2  pints,  and  preserve  in  a  stoppered  bottle. 

In  the  above  process  there  is  simply  an  interchange  of  metal  or 
metalloid  between  the  chlorine  and  the  sulphur :  SbgSg  +  6HC1  = 
2SbCl3  +  3H2S.  The  chloride  of  antimony  is  dissolved  in  excess  of 
acid. 

Characters  and  Tests. — A  heavy  liquid ;  sp.  gr.  1  '47  ;  of  a  yellowish- 
red  colour.  A  little  of  it  dropped  into  water  gives  a  white  precipi- 
tate (oxy chloride),  and  the  filtered  solution  lets  fall  a  copious  deposit 
on  the  addition  of  nitrate  of  silver  (AgCl).  If  the  white  precipitate 
formed  by  water  be  treated  with  sulphuretted  hydrogen  it  becomes 
orange- coloured  (SbgSg).  One  fluid  drachm  of  it  mixed  with  a  solu- 
tion of  a  quarter  of  an  ounce  of  tartaric  acid  in  4  fluid  ounces  of 
water  forms  a  clear  solution,  which,  if  treated  with  sulphuretted 
hydrogen,  gives  an  orange  precipitate,  weighing,  w^hen  washed  and 
dried  at  212°,  at  least  22  grains. 

If  the  solution  be  subjected  to  distillation  water  and  hydrochloric 
acid  first  pass  over,  and  then  the  solid  crystalline  sesquichloride. 

Impurities. — The  solution  contains  traces  of  lead,  iron,  copper  and 
arsenic,  derived  from  the  crude  antimony,  but  tliese  remain  in  solu- 
tion when  the  oxychloride  is  precipitated  by  admixture  with  water, 
and  thus  these  impurities  are  eliminated  in  the  prejDaration  of  the 
oxyde  and  tartar  emetic. 

Action.  Uses. — Butter  of  antimony  is  an  energetic  caustic.  It 
spreads  like  caustic  potash,  and  must  be  used  with  the  same  precau- 
tions. It  has  been  recommended  for  poisoned  bites  and  for  staphy- 
loma of  the  eye. 

Pharmaceutical  Uses. — The  preparation  of  the  oxyde  of  antimony. 

ANTIMONIUM  NIGRUM,  F.B.     Black  Antimony, 
SbS3  =  170  or  8^83=340. 

Sesquisulphide  or  Ter sulphide  of  Antimony.     Antimonious  Sulphide, 
F.  Sulfure  d^Antimoine.     G.  Dreifach  Schwefel  Antimon. 

This  mineral  is  extensively  diffused,  and  is  usually  found  in  slate 
and  granite  rocks.  It  occurs  in  masses  composed  of  acicular  four- 
sided  striated  prisms.  It  has  been  employed  from  time  immemorial 
in  Asiatic  countries  for  darkening  the  eyebrows  and  eyelids.  It  is 
the  ^ri\u,ui  and  Stibium  of  the  ancients. 

For  pharmaceutical  use  it  is  purified  from  silicious  matter  by 
fusion,  and  afterwards  reduced  to  fine  powder. 

Character's  and  Tests. — A  heavy  greyish-black  powder,  with  minute 
crystalline  particles  which  reflect  the  light ;  sp.  gr.  4*6 ;  insoluble 
in  water,  easily  reduced  to  a  soft  impalpable  powder.  It  fuses  below 
a  red  heat,  and  forms  a  crystalline  mass  on  cooling.  It  may  be  sub- 
limed unchanged  in  close  vessels,  but  if  air  be  admitted  it  is  converted 
into  a  mixture  of  antimonious  sesqui oxyde  and  sesquisulphide, 
which  when  fused  forms  a  fine  red  ''glass  of  antimony. '^  This  glass 
dissolves  silica,  attacking  the  earthen  crucibles  in  which  it  is  fused. 
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Black  antimony  is  almost  entirely  soluble  in  hydrochloric  acid, 
evolving  sulphuretted  hydrogen  (see  Liquor  antimonii  chloridi),  and 
in  caustic  potash  or  soda  (see  Antimonium  sulphuratum). 

Sulphide  of  antimony  and  chlorate  of  potash  form  an  explosive 
mixture  when  heated. 

Impurities. — It  commonly  contains  lead,  arsenic,  and  a  little  iron 
and  copper  pyrites.  The  lead  is  separated  from  the  solution  in 
hydrochloric  acid  by  virtue  of  the  insolubility  of  the  plumbic  chlo- 
ride :  the  other  impurities  remain  in  the  solution,  but  are  separated 
from  the  antimony  when  it  is  precipitated  as  oxychloride,  as  in  the 
preparation  of  the  oxyde;  or  when  the  sulphide  is  dissolved  in  caustic 
alkalies,  as  in  the  preparation  of  sulphurated  antimony. 

The  arsenic  may  be  separated  by  digesting  the  black  antimony  in 
solution  of  carbonate  of  ammonia  containing  no  free  ammonia. 

Action.  Uses. — Almost  inert,  but  uncertain,  as  it  may  be  more 
or  less  oxydised  by  acid  in  the  stomach. 

1.  Antimonium  Sulphuratum,  P.B.  Sulphurated  Antimony,  Oxy- 
sulphuret  and  Golden  Suljohuret.  Sulphur  Antimonii  Prcecipi- 
tatum.     F.  Soufre  dore  d^Antimoine,     G.  Goldschwefel. 

This  preparation,  which  is  hydrated  sesquisulphide  of  antimony, 
with  a  small  and  variable  quantity  of  sesquioxyde,  may  be  repre- 
sented by  the  formula  5Sb2S3  -h  Sb^Og  4-  H2O .  It  was  known  to  Basil 
Valentine. 

Preparation. — Mix  10  ounces  of  hlacJc  antimony  with  4i  pints  of 
solution  of  soda;  boil  for  two  hours,  frequently  stirring,  adding  dis- 
tilled loater  that  it  may  fill  up  the  same  measure.  Strain  the  solu- 
tion, and  pour  in  gradually  dilute  sulphuric  acid  till  in  slight  excess. 
Collect  the  precipitate  on  a  calico  filter,  wash  with  water  till  the 
washings  no  longer  precipitate  with  chloride  of  barium,  and  dry  at 
a  heat  not  exceeding  212°. 

In  this  process  the  antimonious  sulphide  is  dissolved  in  the  caustic 
soda  with  the  formation  of  sulphide  of  sodium  and  sesquioxyde  of 
antimony,  6NaH0  +  SbgSg  =  SNagS  -|-  SbgOg  -h  SHgO .  The  former 
dissolves  some  sesquisulphide  of  antimony,  forming  NagSbSg,  and 
the  latter  combines  with  soda  to  form  NagSbOg,  both  salts  remaining 
in  solution;  and  on  the  addition  of  sulphuric  acid  both  are  decom- 
posed, sodic  sulphate,  antimonious  sulphide,  and  water  being  formed, 

NagSbSg  +  NasSbOg  +  SHgSO^  =  3Na2S04  +  SbgSg  +  3H2O . 

A  little  antimonious  oxyde  escapes  decomposition  and  falls  in  ad- 
mixture with  the  sulphide. 

Kermes  mineral,  which  achieved  a  great  reputation  at  the  begin- 
ning of  the  eighteenth  century,  is  formed  in  the  earlier  part  of  the 
above  process,  and  may  be  obtained  by  allowing  the  solution  of  sul- 
phide in  solution  of  soda  to  cool,  when  the  compound  in  question 
(2Sb2S3,Sb203)  is  deposited  as  a  reddish-brown  powder. 

Characters  and  Tests — An  orange-red  powder,  readily  dissolved  by 
caustic  soda,  also  by  hydrochloric  acid  with  the  evolution  of  sul- 
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pliuretted  hydrogen,  and  the  separation  of  a  little  sulphur.  Boiled  in 
water  with  acid  tartrate  of  potash,  the  resulting  solution  is  precipitated 
orange-red  (hydrated  sesquisulphide),  with  sulphuretted  hydrogen 
(proving  the  presence  of  oxyde,  which  is  dissolved  by  the  excess  of 
tartar.  According  to  Mr  Phillips,  sulphurated  antimony  contains 
12  per  cent,  of  its  weight  of  oxyde).  60  grains  dissolved  in  hydro- 
chloric acid  and  dropped  into  water  give  a  white  precipitate  (of 
oxychloride)  which,  when  washed  and  dried,  weighs  about  53  grains. 

Under  the  influence  of  heat  it  behaves  in  the  same  way  as  the 
anhydrous  sulphide — black  antimony. 

Action.  Uses. — Diaphoretic  and  expectorant.  In  large  doses 
(20  grains),  emetic ;  in  still  larger,  a  gastro-intestinal  irritant. 

JDose. — 1  to  5  grains. 

Pharmaceutical  Uses. — In  the  preparation  of  Pilula  hydrargyri 
subchloridi  composita,  or  Plumme?s  pill. 


ANTIMONIUM  TARTARATUM,  P.B.    Tartarated  Antimony. 

KO,Sb03,C8H40io+2HO  or  KSbC4H407,H20. 

Tartrate  of  Antimony  and  Potash.  Antimonii  Potassio-Tartras. 
Tartarised  Antimony.  Tartar  Emetic.  F.  Tartre  Emetique. 
G.  Brechweinstein. 

The  discovery  of  this  salt  is  attributed  to  Mynsicht  (Thesaurus, 
&c.,  Hamburgh,  1631).  As  this  salt  is  of 
definite  composition,  there  is  no  excuse  for  the 
use  of  the  obscure  and  unscientific  name  given 
in  the  Pharmacopoeia. 

Preparation. — Mix  5  ounces  of  oxyde  of  anti- 
mony and  6  ounces  of  acid  tartrate  of  potash, 
with  sufficient  water  to  form  a  paste,  and  set 
aside  for  twenty-four  hours.  Then  boil  it  in 
38  ounces  of  water  for  15  minutes,  frequently 
stirring.  Filter,  and  set  aside  to  crystallise. 
Evaporate  the  mother  liquor  to  one- third,  and 
get  a  second  crop  of  crystals.  Dry  them  on 
filtering  paper  at  the  temperature  of  the  air. 

The  acid  tartrate  of  potash  forms  a  double 
salt  with  the  oxyde  of  antimony,  just  as  it 
does  with  soda  and  peroxyde  of  iron,  in  the  tartarated  soda  and  tar- 
tarated iron,  and  in  the  above  process  the  sesquioxyde  of  antimony 
merely  displaces  an  equivalent  of  basic  water,  thus:  2KIIC^1I^Oq  + 
SbgOg  =  2KSbC4H407  +  H2O .  The  excess  of  oxyde  em23loyed  does 
not  dissolve,  and  is  separated  by  filtration.  The  salt  crystallises 
with  an  equivalent  of  water. 

Characters  and  Tests. — In  minute  colourless  transparent  crystals, 
short  square  prisms  exhibiting  triangular  facets  at  the  ends,  and 
rhombic  octohedra;  soluble  in  about  15  parts  of  cold,  and  twice 
their  weight  of  boiling  water;  insoluble  in  alcohol,  sparingly  soluble 
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in  proof  spirit.  Exposed  to  the  air  they  effloresce  slightly,  losing 
about  5  per  cent,  of  water,  and  become  milky- white  and  opaque,  so 
that  the  crystalline  structure  of  the  powder  is  not  very  apparent. 
Dried  at  212°  the  salt  becomes  anhydrous.  At  392°  it  loses  another 
equivalent  of  water,  and  has  the  composition  (KSbjC^HgOg);  and  it 
is  remarkable,  that  when  this  body  is  dissolved  in  water  it  furnishes 
simply  a  solution  of  tartar  emetic.  Tartarised  antimony  when 
strongly  heated,  decrepitates,  chars,  and  leaves  a  pyrophoric  alloy 
of  antimony  and  potassium.  The  aqueous  solution  reddens  litmus, 
gives  with  hydrochloric  acid  a  white  precipitate  (Sb203),  soluble  in 
excess,  but  which  is  not  formed  if  tartaric  acid  be  previously  added. 
The  oxyde  is  also  precipitated  by  alkalies,  and  the  alkaline  earths 
and  their  carbonates.  20  grains  dissolve  without  residue  in  a  fluid 
ounce  of  distilled  water  at  60°  (absence  of  lead  and  lime),  and  the 
solution  gives  with  sulphuretted  hydrogen  an  orange  precipitate 
(hydrated  SbgSg),  which  when  washed  and  dried  at  212°  weighs  9*91 
grains  (proving  the  proper  proportion  of  antimony). 

Incompatibilities. — Acids,  alkalies,  and  their  carbonates;  lime 
water,  chloride  of  calcium;  the  acetates  of  lead;  astringent  veget- 
able infusions  and  decoctions,  as  of  cinchona,  catechu,  &c.  The 
solution  of  tartar  emetic  in  water  is  liable,  if  kept  long,  to  undergo 
decomposition,  with  the  formal  ion  of  a  fungus.  This  is  prevented 
by  the  addition  of  spirit. 

Action.  Uses. — Tartar  emetic  is  absorbed  directly  into  the  blood, 
and  is  eliminated  by  the  intestines  and  kidneys.  In  large  doses  it 
produces  violent  gastro-intestinal  inflammation,  and  in  smaller  and 
frequently  repeated  doses  chronic  enteritis  and  ulceration  of  the 
solitary  and  agminated  glands  of  the  intestines.  It  may  be  readily 
detected  after  ingestion  in  the  parenchynjatous  organs  and  in  the 
blood.  Externally  applied,  is  rubefacient  and  irritant.  Its  applica- 
tion, as  in  the  form  of  ointment,  is  succeeded  by  an  eruption  of 
pustules.  It  is  used  in  this  manner  as  a  counter-irritant  in  chronic 
afl'ections  of  the  chest  and  joints. 

For  internal  use  this  is  the  best  and  most  active  of  all  the  anti- 
raonial  preparations.  Its  operation  varies  with  the  dose  given.  In 
a  very  small  dose  it  is  diaphoretic  and  expectorant.  In  a  larger 
dose  it  excites  nausea,  causing  at  the  same  time  great  depression, 
cold  sweating,  relaxation  of  the  muscular  system,  with  slowness  and 
weakness  of  the  pulse.  In  a  full  dose  it  is  emetic.  Its  operation  is 
accompanied  and  succeeded  by  great  nervous  and  vascular  depres- 
sion, often  with  purging.  If  the  dose,  at  first  small,  be  gradually 
increased,  a  considerable  quantity  may  be  given  without  causing 
vomiting.  In  this  manner  it  is  given  as  an  antiphlogistic  in  pneu- 
monia and  other  acute  inflammations.  Acting  on  the  skin  and 
lungs  it  is  a  most  valuable  remedy  in  acute  bronchitis  and  in 
feverish  catarrh,  and  in  chronic  bronchitis  with  viscid  and  retained 
secretion. 

As  a  nanseant  it  is  of  use  to  prepare  for  the  reduction  of  disloca- 
tions and  hernise,  by  relaxing  the  muscular  system.     As  an  emetic 
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it  may  be  given  at  the  commencement  of  bilious  fever,  or  to  cut 
short  at  its  outset  an  acute  local  inflammation.  It  aids  the  opera- 
tion of  purgatives.  As  an  antiphlogistic  it  may  be  prescribed  in 
fevers,  to  relax  the  skin  and  lower  the  pulse;  also  in  acute  rheu- 
matism. In  the  early  stage  of  croup,  and  when  false  membrane  has 
formed,  an  occasional  nauseating  dose  is  invaluable.  It  should 
be  avoided  in  apoplexy  and  peritonitis,  as  in  these  cases  the  occur- 
rence of  vomiting  might  be  dangerous. 

Dose. — As  an  alterative,  -^-^  to  J  of  a  grain;  as  a  diaphoretic  and 
expectorant,  J  to  ^  of  a  grain;  as  a  nauseating  sudorific  or  depres- 
sent,  J  to  ^  grain  every  two  or  three  hours;  as  an  emetic,  1  to  2 
grains  diluted. 

Antidotes.  —  Excite  vomiting  by  mechanical  irritation  in  the 
fauces,  or  with  draughts  of  warm  water;  or  use  the  stomach  pump. 
The  best  antidotes  are  astringent  vegetable  decoctions  or  infusions, 
as  of  gall-nuts  or  of  cinchona,  as  these  form  insoluble  tannates  with 
the  teroxyde  of  antimony. 

1.  Vinum  Antimoniale,  P.B.     Antimonial  Wine. 

1  fluid  ounce  contains  2  grains  of  the  salt;  being  a  solution  of  40 
grains  of  tartarated  antimony  in  1  pint  of  sherry. 

Dose. — 5  minims  (  =  4V  grain)  to  1  fluid  drachm  (  =  J  grain)  every 
three  hours  as  a  diaphoretic  and  depressent.  As  an  emetic,  2  to  4 
fluid  drachms  every  fifteen  minutes  until  emesis  is  induced;  for 
children,  1  fluid  drachm  every  five  or  ten  minutes. 

2.  Unguentum  Antimonii  Tartarati,  P.B.     Antimonial  Ointment. 

Composed  of  J  ounce  of  tartarated  antimony  in  fine  powder, 
thoroughly  mixed  with  1  ounce  of  simple  ointment. 

Action.  Uses, — Counter-irritant.  30  grains  rubbed  into  the  skin 
twice  a  day,  produces  a  pustular  eruption.  A  valuable  application 
in  acute  synovitis;  in  phthisis  instead  of  blisters;  and  in  chronic 
peritonitis,  and  other  local  inflammations  of  the  chest  and  abdomen. 

MERCUEY :  Hg  =  100  or  Hg  =  200 .     Quicksilver. 

F.  Mercure.     Vif-argent.     G.  Quecksilber. 

This  metal  was  known  to  the  ancients.  Both  the  Romans  and 
the  Arabs  seem  to  have  employed  it  externally  as  a  medicine;  but 
the  Hindoos  were  probably  the  first  to  prescribe  it  internally.  It 
is  found  in  China,  at  Almaden  in  Spain,  and  Idria  in  Carniola. 
Immense  mines  of  quicksilver  have  been  lately  worked  in  California. 
It  occurs  occasionally  in  metallic  globules;  usually  as  the  native 
sulphide  or  cinnabar;  combined  with  silver,  forming  a  native  amal- 
gam; or  with  chlorine,  as  in  horn  mercury.  It  is  chiefly  obtained 
from  the  sulphide  by  distillation  with  lime  or  iron,  which  combines 
with  the  sulphur,  and  the  metal  distils  over  and  is  condensed. 

Properties. — Mercury  is  remarkable  among  metals  for  existing  a» 
a  liquid  at  ordinary  temperatures,  and  for  its  silver-like  colour  and 


MERCURY CHARACTERS  OF  ITS  SALTS.-         265 

lustre;  sp.  gr.  13*56;  freezes  at— 38°,  crystallises  in  octohedra,  be- 
comes malleable,  and  bas  a  sp.  gr.  of  14  from  tbe  contraction.  It 
boils  at  662°,  and  is  converted  into  colonrless  vapour  of  great  den- 
sity. (According  to  Faraday,  it  is  converted  into  vapour  at  ordinary 
temperatures.)  It  is  unalterable  in  tbe  air,  except  at  bigh  tempera- 
tures. At  700°  it  slowly  combines  witb  oxygen,  and  forms  tbe  red 
oxyde.  By  increase  of  heat,  tbe  oxygen  is  again  expelled.  Mer- 
cury combines  directly  witb  cblorine,  bromine,  iodine,  and  snlpbur 
at  tbe  temperature  of  tbe  air.  It  dissolves  gold,  silver,  lead,  tin, 
bismutb,  zinc,  forming  amalgams..  Mercury  is  imaffected  by  bydro- 
cbloric  acid,  eitber  cold  or  hot.  Hot  sulphuric  and  strong  nitric 
acids  oxydise  and  combine  witb  it,  the  former  with  evolution  of 
sulphurous  anhydride,  the  latter  with  extrication  of  nitric  oxyde. 

Commercial  mercury  is  almost  chemically  pure,  but  on  account 
of  the  facility  with  which  it  combines  with  many  metals,  it  may 
readily  acquire  impurities.  If  it  be  thus  contaminated  it  loses 
lustre,  and  has  a  tendency  to  adhere  to  a  sheet  of  dry,  smooth 
paper  when  rolled  over  it.  It  may  be  purified  from  mechanical 
impurities  by  straining  through  wash-leather,  or  filtering  through  a 
pin-hole  in  a  sheet  of  letter  paper;  and  a  prolonged  digestion  witb 
cold  diluted  nitric  acid  will  remove  any  chemical  impurity. 

Hydrargyrum,  P.B.     Mercury. 

Should  be  brilliantly  lustrous,  easily  divisible  in  spherical  glo- 
bules, and  volatile  without  residue  at  a  heat  below  that  of  visible 
redness. 

OxYDES  OF  Mercury. — Of  these  there  are  two — the  black  sub- 
oxyde,  Hg20,  and  the  red  oxyde,  HgO;  both  are  salifiable,  and  both 
are  employed  in  medicine  (see  below). 

Characters  of  Salts  of  Mercury. — Completely  volatilised  by 
heat.  If  volatilised  in  a  glass  tube'  j  inch  in  diameter,  through  a 
layer  (1  inch  deep)  of  carbonate  of  soda,  the  upper  part  of  which  is 
heated  to  redness,  a  sublimate  of  minute  spherules  of  mercury  is 
formed.  A  strip  of  copper-foil  receives  a  deposit  of  mercury  when 
placed  in  any  of  the  solutions.  A  drop  of  a  solution  of  a  salt  of 
mercury  placed  upon  a  gold  coin  receives  a  coating  of  mercury  on 
touching  the  solution  and  coin  simultaneously  with  a  key  or  a 
piece  of  zinc.  On  heating  the  coin  the  mercury  is  dissipated.  Both 
sulphuretted  hydrogen  and  ammonic  hydrosulphide  produce  black  pre- 
cipitates of  subsulphide  (HggS)  witb  the  subsalts,  and  of  sulphide 
(HgS)  with  the  persalts. 

The  salts  of  mercury  are  all  reduced  to  tbe  metallic  state  when 
heated  with  a  solution  of  protochloride  of  tin,  and  this  is  effected  in 
tbe  cold  with  some  of  them,  thus  : 

2HgCH-  SnCl2 = S^Cl^  +  2Hg . 
1.  Salts  of  the  suhoxyde  give  a  black  precipitate  (Hg20)  with  solu- 
tions of  potash,  soda,  or  lime;  a  white  precipitate  of  calomel  (HgCl) 
with  hydrochloric  acid  and  the  chlorides.     Potassic  iodide  precij)itates 
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a  green  snbiodicle  (Hgl).  2.  Salts  of  the  protoxyde  give  witli  solu- 
tions of  potash,  soda,  and  lime,  a  bright  yellow  precipitate  of  pro- 
toxyde (HgO) ;  a  white  precipitate  (HgH2NCl)  with  ammonia.  Potas-, 
sic  or  sodic  carbonate  gives  a  yellow  precipitate  of  oxyde,  their 
bicarbonates  a  red  precipitate  of  oxychloride  (2HgO,HgCl2).  A 
brilliant  scarlet  precipitate  (Hgig)  with  potassic  iodide.  No  precipi- 
tate with  hydrochloric  acid  or  the  chlorides. 

Action  and  Uses  of  Mercurial  Compounds. — Mercury  is  inert  when 
taken  into  the  stomach,  unless  it  be  retained  for  a  long  time,  or  be 
injected  in  a  state  of  minute  subdivision,  as  in  the  Hydrargyrum  cum 
creta,  when  the  constitutional  effects  of  a  soluble  preparation  of  the 
metal  are  declared.  But  the  case  is  far  different  when  the  mercury 
is  introduced  into  the  blood  through  the  lungs.  The  effects  of  the 
vapour  of  mercury  are  seen  amongst  those  who  are  engaged  in  water 
gilding  (in  which  process  an  amalgam  of  gold  and  mercury  is  sepa- 
rated by  heat — the  latter  metal  being  volatilised),  and  in  the 
roasting  of  cinnabar  and  distillation  of  mercury;  and  it  has  been 
more  than  once  illustrated  on  board  ship,  by  the  accidental  escape 
of  a  large  quantity  of  metallic  mercury.  In  the  case  of  "Phipps" 
schooner,  within  three  weeks  all  the  animals  died.  200  men  were 
salivated,  of  whom  two  died.  The  animals  and  men  were  no  doubt 
unequally  affected,  as  they  are  by  carbonic  acid  in  the  "  Grotto  del 
Cane,"  on  account  of  the  great  density  of  the  mercurial  vapour,  viz., 
6'976.  The  effects  commonly  produced  by  the  vapour  of  mercur}^ 
are,  only  slight  symptoms  of  salivation  and  that  remarkable  irritative 
debility  of  the  motor  centres  which  results  in  "paralysis  agitans" 
or  "  the  trembles."  There  is  great  debility  on  making  an  effort  to 
walk,  and  the  limbs  are  too  tremulous  to  support  the  patient.  The 
speech  is  similarly  affected;  there  is  usually  anorexia  and  constipa- 
tion, but  no  febrile  disturbance.  In  extreme  cases  there  is  disturb- 
ance of  the  intellectual  functions.  Salts  of  mercury  introduced  by 
the  skin  or  mouth  only  manifest  the  above  effects  after  severe  saliva- 
tion and  prolonged  use.  The  evidences  of  their  action  are  almost 
always  confined  to  the  alimentary  canal ;  these  are  a  brassy  taste, 
slight  redness  and  swelling  of  the  gums  and  tenderness  of  the  teeth, 
with  foetor  of  the  breath  like  that  which  usually  accompanies  acute 
tonsillitis,  and  an  increase  of  saliva.  These  are  the  sufficient  indi- 
cations of  the  absorption  of  mercury  and  its  action  upon  the  system, 
and  they  should  never  exceed  this  degree,  which  we  may  designate 
as  ^'moderate  mercurialism.^'  If  the  action  exceed  these  moderate 
limits,  there  will  be  profuse  ptyalism,  suppurative  inflammation, 
and  ulceration  of  the  gums  with  loosening  of  the  teeth,  severe  neu- 
ralgic pains  in  the  jaws,  and  swelling  of  the  salivary  glands,  usually 
accompanied  by  febrile  disturbance,  and  sometimes  by  diarrhoea. 
Mercurialism  is  very  rapidly  effected  in  some  persons;  indeed,  it  has 
happened  that  a  single  dose  of  5  grains  of  calomel  has  produced 
severe  ptyalism.  In  the  pyrexial  condition,  on  the  other  hand,  it 
is  produced  slowly,  and  often  with  great  difficulty.  To  produce 
moderate  mercurialism  we  may  employ  blue  pill  or  calomel.     The 
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percUoride  is  not  suitable  for  this  purpose,  its  irritant,  corrosive 
action  leading  to  its  speedy  evacuation  by  the  intestines. 

Blue  pill  and  calomel  are  dissolved  in  the  stomach  or  intestines, 
and  pass  thence  into  the  blood.  Such  mercurials  tend  to  impoverish 
this  fluid,  diminishing  the  amount  of  fi brine  and  corpuscles,  and 
thus  counteracting  inflammation.  For  the  same  reason  they  promote 
absorption.  In  acute  inflammation  they  arrest  the  process,  in 
chronic  cases  they  help  to  remove  deposits.  As  an  antiphlogistic, 
mercury  is  inferior  to  antimony,  being  slower  in  its  action;  but  its 
effect  is  more  lasting,  and  it  is  of  especial  use  in  inflammations  of 
the  serous  membranes  and  parenchymatous  organs.  In  gout  it  is 
serviceable  as  a  cholagogue;  in  rheumatism  it  is  useless. 

Besides  being  thus  useful  in  inflammations  generally,  mercury  is 
of  especial  value  in  syphilitic  disorders,  which  it  holds  under  special 
control.  In  the  primary  disease,  when  the  sore  is  not  sloughing,  or 
the  constitution  radically  enfeebled,  it  is  the  best  of  all  remedies. 
It  is  generally  combined  with  opium,  which  prevents  it  from  pass- 
ing off  by  the  bowels.  In  syphilitic  iritis  it  is  indispensable,  but 
in  periostitis  and  other  late  aflections  it  is  inferior  to  iodide  of 
potassium.  These  actions  of  mercury  in  the  blood  are  commonly 
classed  together  under  the  title  of  Alterative,  which  is  peculiarly 
given  to  this  remedy. 

Mercury  at  length  leaves  the  blood,  and  passes  out  by  the  glands, 
stimulating  all  the  secretions.  It  is  diaphoretic,  diuretic,  and 
sialagogue ;  also  cholagogue  and  cathartic.  For  this  latter  action  it 
is  commonly  given,  alone  or  with  other  purgatives,  in  those  very 
frequent  cases  where  an  action  upon  the  liver  as  well  as  on  the 
bowels  is  desired.  As  a  cathartic  in  full  habits  of  body,  or  in 
dyspeptic  or  gouty  subjects,  mercury  is  of  great  service.  It  may  be 
given  to  children  with  safety.  Calomel  and  other  mercurials  have 
been  largely  given  in  cholera;  but  their  utility  in  this  disorder  is  a 
matter  of  doubt.  In  scrofula,  ague,  and  anaemic  disorders,  they 
may  do  good  by  acting  on  the  liver. 

The  preparations  of  mercury  are  sometimes  used  externally.  The 
oxydes,  in  the  form  of  black  and  yellow  wash,  are  applied  to  sores 
and  eruptions  of  syphilitic  origin.  Mercurial  ointment  is  extensively 
used  as  a  stimulant  and  alterative  application  to  the  surface,  and  b}^ 
its  absorption  to  produce  mercurialism. 

Pharmaceutical  Uses. — Metallic  mercury  is  employed  directly  or 
indirectly  in  all  the  24  preparations  contained  in  the  Pharmacopoeia, 
and  in  8  of  them  (those  first  following)  it  exists  for  the  most  part  in 
the  uncombined  state. 

1.  Hydrargyrum  cum   Greta,  P,B.      Mercury  with   CJialk      Grey 

Powder. 

Composed  of  1  part  of  metallic  mercury  in  a  state  of  minute 
subdivision,  mixed  with  2  parts  of  chalk. 

Preparation. — Rub  1  ounce  by  weight  of  mercury  and  2  ounces  of 
prepared  chalk  in  a  porcelain  mortar  until  metallic  globules  cease  to 
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be  visible  to  the  naked  eye,  and  the  mixture  acquires  an  uniform 
grey  colour. 

[Wholesale  manufacturers  generally  mix  the  ingredients  by  rapid 
rotation  in  a  cask  turning  on  an  axis.] 

When  water  is  added  to  the  chalk,  as  recommended  by  Mr 
Phillips,  or  when  the  mercury  is  first  rubbed  with  manna,  as 
ordered  in  the  old  edition  of  the  D.  P.,  a  minute  portion  of  the  metal 
probably  becomes  oxydised  during  the  process  of  trituration.  Dr 
Nevins  found  in  the  latter  case  that  a  little  (about  ^  grain  in  100 
grains  of  the  Hydrargyrum  cum  creta)  is  in  the  state  of  suboxyde. 

Characters  and  Tests. — A  light  grey,  impalpable  powder,  which 
exhibits  no  metallic  globules  when  a  little  rubbed  with  the  tip  of 
a  finger  on  a  sheet  of  smooth  paper;  insoluble  in  water;  the 
greater  part  soluble  with  effervescence  (CO2)  in  hydrochloric  acid, 
leaving  the  mercury  in  a  finely  divided  state.  The  solution  formed 
with  hydrochloric  acid  is  not  precipitated  by  the  addition  of  chloride 
of  tin  (indicating  the  absence  of  red  oxyde,  which  if  jDresent  would 
form  soluble  chloride  with  the  acid: — see  characters  of  the  salts  of 
mercury,  p.  265).  Heated,  mercury  sublimes  in  globules,  and 
leaves  a  residue  of  chalk ;  or  if  the  heat  be  strong,  of  lime,  a  solu- 
tion of  which  in  hydrochloric  acid  is  not  precipitated  by  sulphuretted 
hydrogen,  showing  the  absence  of  lead,  zinc,  tin,  or  other  metallic 
impurities. 

Incompaiihilities. — Acids  and  acid  salts.  Sulphates,  chlorides, 
and  acetates. 

Action.  Uses. — Mild  alterative,  cathartic,  and  antacid.  2  grains 
night  and  morning,  combined  with  3  to  5  grains  of  compound  ipe- 
cacuanha powder,  usually  produce  slight  mercurialism  in  the  course 
a  week  or  nine  days. 

Dose. — 5  to  30  grains  for  adults ;  2  to  5  grains  for  children,  in 
confection  or  some  viscid  fluid. 

2.  Pilula  Hydrargyri,  F.B,     Mercurial  Fill.    Blue  Pill. 

This  forms  a  mass  of  a  bluish  colour  and  soft  texture,  3  grains  of 
which  contain  1  grain  of  mercury  minutely  subdivided. 

Preparation. — Rub  together  2  ounces  of  mercury  and  3  ounces  of 
confection  of  roses  till  metallic  globules  are  no  longer  visible.  Then 
add  1  ounce  of  liquorice  root  in  fine  powder,  and  mix  the  whole 
well  together. 

Steam  power  is  now  usually  employed,  which  is  an  advantage,  as 
the  efficacy  of  the  pill  depends  upon  the  extent  to  which  the 
mercury  is  subdivided.  According  to  Dr  Nevins,  a  trace  of  sub- 
oxyde is  formed  in  processes  similar  to  the  above,  and  it  is  very 
probably  that  this  combines,  in  the  present  preparation,  with  the 
vegetable  acid  of  the  confection  to  form  a  salt  of  mercury.  Sul- 
phuric acid  is  sometimes  added  to  the  confection  to  brighten  the 
colour ;  and  in  this  case  a  very  active  and  irritant  salt  of  mercury, 
the  subsnlphate  (Turpeth's  mineral),  would  be  formed. 

Tests. — When  thoroughly  washed  with  cold  water,  a  heavy  residue 
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of  finely  divided  mercury  remains,  and  if  this  be  Ijoiled  with  water 
accidulated  with  hydrochloric  acid,  the  acid  fluid  gives  no  precipi- 
tate (of  mercury)  with  solution  of  protochloride  of  tin,  nor  with 
sulphuretted  hydrogen  (absence  of  metallic  impurities).  This  pill 
ought  to  display  no  globules  when  rubbed  on  paper. 

Action.  Uses. — Alterative,  cathartic.  Employed  to  produce 
mercurialism  in  syphilis  and  inflammatory  disorders. 

Dose. — 3  to  5  or  even  15  grains,  as  a  purgative.  5  grains  morn- 
ing and  evening  to  induce  salivation,  sometimes  conjoined  with  a 
little  opium,  to  prevent  action  of  the  bowels.  3  grains  of  the  pill 
contain  1  grain  of  mercury. 

3.    Unguentum   Hydrargyri,   P.B.      Mercurial   or   Blue    Ointment. 
F.   Onguent  Mercuriel.     G.  Graue  Quecksilbersalhe. 

Composed  of  equal  parts  nearly  of  finely  divided  mercury  and 
solid  fat. 

Mercury  in  this  form  seems  to  have  been  employed  medicinally 
by  the  Romans.  Pliny  says  that  mercury  is  poisonous,  "  unless, 
indeed,  it  is  to  be  administered  in  the  form  of  an  unction  on  the 
belly,  when  it  will  stay  bloody  fluxes."  (Holland's  Transl.  lib.  33, 
c.  8.)  It  was  subsequently  employed  by  the  Arabs,  and  thence 
reintroduced  into  European  practice. 

Preparation. — Take  1  pound  each  of  mercury  and  prepared  lard 
and  1  ounce  of  prepared  suet.  Eub  together  until  metallic  globules 
are  no  longer  visible. 

As  in  the  foregoing  compounds,  trituration  produces  a  minute 
subdivison  of  the  mercury,  and  this  should  be  carried  so  far  that  on 
rubbing  a  minute  portion  with  the  tip  of  the  finger  on  a  piece  of 
smooth  writing  paper,  globules  cannot  be  discovered  l)y  the  naked 
eye.  When  this  is  the  case,  they  are  apparent  imder  a  low  magni- 
fying powder.  When  newly  prepared  with  fresh  lard,  no  part  of 
the  mercury  leaves  the  metallic  condition ;  but  after  a  time,  or  if 
the  ointment  have  been  prepared  with  more  or  less  rancid  lard,  it 
appears  that  a  small  quantity  of  suboxyde,  or  perhaps  a  subsalt,  is 
formed.  The  presence  of  the  latter  has  been  denied,  and  even  when 
rancid  lard  is  used,  it  may  not  be  formed  for  some  months,  unless 
the  subdivision  of  the  mercury  have  been  most  completely  efi'ected. 
The  complete  subdivision,  or  "  extinction''  of  the  mercury,  as  it  is 
called,  is  best  effected  by  the  aid  of  steam  power,  and  by  allowing 
the  mixture  to  remain  exposed  to  the  air,  triturating  occasionally; 
so  that  the  operation  is  not  completed  for  some  weeks.  It  has  also 
been  recommended  to  triturate  the  mixture  with  some  old  mercurial 
ointment,  or,  as  Soubeiran  recommends,  with  lard  that  has  been 
exposed  in  thin  layers  in  cellars  from  fifteen  days  to  some  months. 
It  has  lately  been  found  that  a  small  quantity  of  sulphate  or  nitrate 
of  potash  will  assist  in  the  extinction  of  the  mercur}'-. 

M.  Guibourt  found  that  the  500th  part  of  the  ointment  consisted 
of  suboxyde  of  mercury  combined  with  a  fatty  acid.  Dr  Christison 
states  that  he  has  never  failed  to  detect  a  sensible  proportion  of 
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this  oxyde.  On  melting  the  ointment  in  a  long  tube,  thete  is 
obtained  a  short  column  of  mercury  at  the  bottom,  and  a  long 
superstratum  of  yellowish,  almost  perfectly  transparent  oil.  This, 
even  when  filtered,  becomes  intensely  black  with  sulphuretted 
hydrogen ;  and  if  agitated  with  successive  portions  of  dilute  acetic 
acid  at  ISO*^,  an  acid  liquor  is  obtained,  which  gives  a  copious  black 
precipitate  of  subsulphide  of  mercury  with  the  same  reagent. 
Hence,  mercury  must  be  present  in  the  form  of  a  suboxyde,  com- 
bined with  a  fatty  acid,  I)r  Christison  says  it  exists  in  the  propor- 
tion of  about  ^Vth  of  the  mercury  used,  or  1  per  cent,  of  the 
ointment,  and  concludes  with  Dr  Beerensprung  (Pharm.  Journ.  x. 
554)  that  it  is  the  only  active  part  of  the  ointment. 

Tests. — The  ointment  is  often  carelessly  made,  and  an  insufficient 
quantity  of  mercury  is  sometimes  used,  when  Prussian  blue  is 
added  to  give  the  required  depth  of  colour.  The  sp.  gr.  of  the 
properly-prepared  ointment  is  1"78.  When  rubbed  on  a  smooth 
sheet  of  paper  with  the  pulp  of  the  finger,  no  globules  should  be 
visible  with  a  magnifier  of  four  powers ;  innumerable  ones  may  be 
seen  with  the  higher  powers.  The  fatty  matter  may  be  separated 
by  the  joint  action  of  boiling  water  and  aether,  and  the  residual 
mercury  weighed. 

Action^  Uses,  and  Doses. — When  rubbed  into  the  skin,  or  taken 
internally,  it  produces  mercurialism.  In  febrile  affections,  where 
this  effect  is  not  very  readily  induced,  60  grains  of  the  ointment 
should  be  rubbed  into  the  axillae,  or  inside  the  thighs,  while  calomel 
or  blue  pill  are  simultaneously  used  internally.  The  hand  of  the 
operator  should  be  protected  with  a  leathern  glove.  On  the  Con- 
tinent 2  to  5  grains  made  into  pills  with  liquorice  powder  are  given 
internally  to  produce  speedy  mercurialism.  It  is  an  appropriate 
application  to  syphilitic  and  indolent  ulcers. 

4.  Unguentum  Hydrargyri  compositum,  F.B.    Compound  Mercurial 

Ointment. 

This  contains  rather  less  than  ^  its  weight  of  Unguentum 
hydrargyri,  and  i  of  its  weight  of  camphor. 

Preparation. — Melt  together  3  ounces  each  of  yellow  wax  and  olive 
oil,  and  when  the  mixture  is  nearly  solid,  add  1^  ounce  of  powdered 
camphor  and  6  ounces  of  ointment  of  m^ercury,  and  mix  thoroughly. 

Action  and  Uses. — Those  of  Unguentum  hydrargyri,  but  stimulant. 
The  camphor  is  supposed  to  facilitate  the  absorption  of  the  mercury, 
by  exciting  the  cutaneous  circulation. 

5.  Linimentum  Hydrargyri,  P.B.     Liniment  of  Mercury. 

This  contains  J  of  its  weight  of  its  Unguentum  hydrargyri,  and 
less  camphor  than  the  preceding :  the  mercury  is  suspended  in  am- 
moniacal  soap. 

Preparation. — Liquefy  1  ounce  of  ointment  of  mercury  in  1  fluid 
ounce  of  liniment  of  camphor  with  a  gentle  heat ;  then  add  1  fluid 
ounce  of  solution  of  ammonia  gradually,  and  mix  with  agitation. 
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Action  and  Uses. — As  a  liquid  form  of  mercurial  ointment,  it  is 
convenient  for  combining  with  other  liniments.  Like  the  last  two 
preparations,  it  is  employed  to  promote  absorption,  and  to  excite 
salivation  more  readily  by  its  stimulant  action  on  the  lymphatics. 

6.  Emplastrum  Hydrargyri,  P.B.     Mercurial  Plaster. 

Contains  ^  of  its  weight  of  mercury,  tS  of  which  is  in  the  condi- 
tion of  subsulphide,  the  remainder  being  in  a  minute  state  of  sub- 
division, as  in  Unguentum  hydrargyri. 

Preparation. —  Heat  1  fluid  drachm  of  olive  oil  \Yith.  8  grains  of 
sulphur,  gradually  added,  until  they  unite.  With  this  triturate  3 
ounces  of  mercury  until  globules  are  no  longer  visible ;  then  add  6 
ounces  of  lead  plaster,  previously  liquefied,  and  mix  thoroughly. 

Sulphurated  oil  (see  p.  52)  is  formed  in  the  first  part  of  the 
process,  and  this  greatly  facilitates  the  subdivision  of  the  mercury. 
A  i  of  an  atom  (in  grains)  of  sulphur  is  used,  and  the  mercury  being 
in  excess  combines  with  it  to  form  108  grains  of  subsulphide. 

Action,  Uses. — Applied  as  a  plaster,  it  stimulates  the  lymphatics 
of  the  part,  whether  this  be  a  chronically  enlarged  joint,  a  node, 
glandular  enlargement,  or  chronically  diseased  liver  or  spleen. 

7.  Emplastrum  Ammoniaci  cum  Hydrargyro,  P.B.     Ammoniacum 

and  Mercury  Plaster. 

Contains  i  of  its  weight  of  mercury,  -f-^  of  which  is  in  the  condition 
of  subsulphide,  the  remainder  in  a  state  of  minute  subdivision  (see 
the  preceding). 

Preparation. — Reduce  3  ounces  of  mercury  to  a  state  of  minute 
subdivision  by  trituration,  as  in  the  preceding  article,  with  the 
same  quantity  of  sulphurated  oil,  and  add  gradually  12  ounces  of 
melted  ammoniacum,  and  mix  carefully. 

Action.  Uses. — Similar  in  its  effects  to  the  last.  Applied  to 
enlarged  glands  and  joints,  or  to  indolent  tumours. 

8.  Suppositoria  Hydrargyri,  P.B.     Mercurial  Suppositories. 

Preparation. — Melt  20  grains  each  of  henzoated  lard  and  white  wax, 
and  80  grains  of  oil  of  theobroma  with  a  gentle  heat,  then  add  60 
grains  of  ointment  of  mercury,  and,  having  mixed  all  the  ingredients 
thoroughly,  without  applying  more  heat,  immediately  pour  the 
mixture,  before  it  has  congealed,  into  suitable  moulds  of  the  capa- 
city of  15  grains ;  or  the  fluid  mixture  may  be  allowed  to  cool,  and 
then  be  divided  into  12  ec[ual  parts,  each  of  which  shall  be  made 
into  a  conical  or  other  convenient  form  for  a  suppository. 

Use. — Employed  locally  by  the  rectum  or  uterus  to  promote 
absorption  of  inflammatory  products  and  tumours  within  or  around 
the  pelvic  organs. 
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HYDRARGYBI  SUBOXYDUM.      Suhocajde  of  Mercury. 
Hg2O  =  208  or  Hg20  =  416. 

Hydrargyri  Oxijdum  cinereum.     F.  Protoxide  de  Mer<:ure.     G.  Queck- 

silheroxydul. 
Contains  in  100  parts,  Hg  96^15  and  O  3*85. 

A  dark  grey  powder,  devoid  of  taste  and  smell;  heavy — sp/ gr. 
10'69;  insoluble  in  water;  easily  decomposed  by  light,  and  by  a 
heat  even  of  212°,  being  resolved  into  metallic  mercury  and  red 
oxyde,  and  assuming  a  yellowish  or  olive  hue.  Dissipated  at  600°. 
Eeadily  dissolved  by  acetic  acid  or  by  dilute  nitric  acid,  from  which 
it  is  again  precipitated  black  by  caustic  potash  or  soda.  Hydro- 
chloric acid,  or  the  soluble  chlorides,  give  a  white  precipitate  (calomel) 
in  solutions  of  its  salts.  It  may  be  pre]Dared  by  washing  finely 
levigated  calomel  with  solution  of  potash,  soda,  or  lime,  w^hen 
a  soluble  chloride  is  formed,  and  the  suboxyde  is  developed.  It 
should  be  dried  at  a  moderate  heat,  and  kept  from  the  light.  A 
small  portion  of  this  oxyde  has  been  detected  in  the  foregoing  pre- 
parations of  metallic  mercury. 

Tests. — Shaken  with  excess  of  dilute  hydrochloric  acid,  the  solu- 
tion, when  separated  from  the  calomel,  should  give  no  precipitate 
with  solution  of  potash  (proving  the  absence  of  red  oxyde). 

Action.  Uses. — A  mild  mercurial ;  but  uncertain  on  account  of 
the  formation  of  the  very  active  red  oxyde,  and  therefore  seldom 
used  internally. 

Dose. — 1  to  5  grains.  Employed  sometimes  for  fumigation.  Ex- 
ternally as  an  ointment,  1  part  to  3  or  5  of  lard ;  or  a  lotion,  as  in 
the  following  preparation : — 

1.  Lotio  Hydrargyri  nigra,  P.B.     Black  Mercurial  Lotion.      Black 

Wash. 
A  mixture  of  30  grains  of  calomel  and  10  ounces  of  lime  water. 
Applied  as  a  wash  to  syphilitic  ulcers. 

HYDRABGYBI  OXYDUM.     Oxyde  of  Mercury. 
HgO  =  108  orHgO  =  216. 

Mercuric  Oxyde.     Peroxyde  or  Binoxyde  of  Mercury.     Red  Precipitate, 

F.  Deutoxide  de  Mercure.     G.  Rothes  Quecksilheroxyd. 

Contains  in  100  parts,  Hg  92*7  and  O  7*3. 

Two  forms  of  this  oxyde  are  prescribed  in  the  Pharmacopceia ;  the 

only  difference  between  them  is  that  of  physical  condition — the  one 

being  red,  in  the  form  of  a  crystalline  powder ;  the  other  yellow,  in 

the  state  of  an  impalpable  powder  formed  by  precipitation. 

1.  Hydrargyri  Oxydum  rubrum,  P.  L\  Nitric  or  Red  oxyde  of  Mercury. 

Preparation. — Dissolve  4  ounces  of  mercury  in  4^  fluid  ounces  of 

nitric  acid,  diluted  with  2  fluid  ounces  of  water.     Evaporate  the 

solution  to  dryness,  and  with  the  dry  salt  thus  obtained  triturate  4 
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ounces  more  of  mercury  until  the  two  are  uniformly  blended 
together.  Heat  the  mixture  in  a  porcelain  dish  with  repeated 
stirring  until  acid  vapours  cease  to  be  evolved,  and  when  cold 
enclose  the  product  in  a  bottle. 

The  mercury  dissolves  in  the  excess  of  dilute  acid,  forming  sub- 
nitrate,  water  and  nitric  oxyde  being  liberated,  the  latter  escaping 
in  ruddy  fumes,  3Hg  +  4HNO3  =  SHgNOg  +  2Hp  +  NO.  When 
the  subnitrate  is  mixed  with  another  equivalent  of  mercury  and 
heated,  it  is  decomposed,  red  oxyde  of  mercury  and  nitric  oxyde 
being  formed,  HgN03  +  Hg  =  2HgO  +  NO.  The  nitric  oxyde  and 
some  excess  of  nitric  acid  contained  in  the  subnitrate  are  driven  off 
by  heat. 

This  oxyde  may  also  be  prepared  by  keeping  metallic  mercury  for 
some  time  at  a  heat  of  600°  in  a  narrow-mouthed  vessel,  when  it 
undergoes  oxydation,  and  becomes  converted  into  red  scales  of  oxyde 
{calcined  mercury). 

Characters  and  Tests. — An  orange-red  crystalline  powder ;  sp,  gr. 
10*68 ;  readily  soluble  in  hydrochloric,  nitric,  hydrocyanic,  and 
acetic  acids,  but  unaffected  by  a  cold  solution  of  oxalic  acid ;  very 
slightly  soluble  in  water  (about  1  part  in  5000) ;  the  solution  has 
an  acrid  taste,  and  turns  syrup  of  violets  green.  The  solution  in 
hydrochloric  acid  gives  a  yellow  precipitate  (HgO)  with  excess  of 
caustic  potash,  and  a  white  one  (H2HgNCl)  with  solution  of  ammonia. 
Entirely  volatilised  by  a  heat  under  redness,  being  at  the  same  time 
decomposed  into  mercury  and  oxygen.  If  this  be  done  in  a  test- 
tube  no  orange  vapours  (NO2)  are  perceived  (absence  of  undecom- 
posed  subnitrate). 

2.  Hydrargyri  Oxydum  flavum,  P.B.     Yellow  Oxyde  of  Mercury, 

This  form  of  the  oxyde  is  in  a  finer  state  of  subdivision  than  th^e 
foregoing,  and  is  therefore  more  active,  chemically  and  medicinally. 
It  is  otherwise  identical  with  the  ^'nitric  or  red  oxyde." 

Preparation. — Dissolve  4  ounces  of  per  chloride  of  mercury  in  4 
pints  of  water  with  the  aid  of  heat,  .and  add  it  to  2  pints  of  solution 
of  soda.  Stir,  allow  the  yellow  precipitate  to  subside,  decant  the 
supernatant  fluid,  and  thoroughly  wash  the  precipitated  oxyde  with 
water  on  a  calico  filter,  and  finally  dry  it  by  the  heat  of  a  water 
bath. 

In  this  process  the  chlorine  is  transferred  from  the  mercury  to 
the  sodium ;  the  former  is  oxydised,  and  water  is  liberated  : 

HgClg  +  2NaHO  =  HgO  +  2KaCl  +  Up  . 
It  is  necessary  that  the  caustic  soda  be  free  from   carbonate   and 
always  in  excess ;  and  in  order  to  secure  the  latter  condition,  the 
mercurial  solution  must  be  added  to  that  of  the  soda,  otherwise  an 
oxychloride  of  mercury  would  be  formed. 

Characters  and  Tests. — A  yellow  powder.  A  cold  solution  of 
oxalic  acid  converts  it  into  oxalate  of  mercury ;  readily  soluble  in 
hydrochloric  acid,  forming  a  solution  identical  in  its  reactions  with 
that  of  the  red  or  nitric  oxyde,  and  it  is  similarly  aftected  by  heat. 

S 
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Water  boiled  with  the  oxyde  gives  no  precipitate  with  ammonia  or 
solution  of  nitrate  of  silver  (showing  absence  of  corrosive  sublimate). 
Boiled  with  a  solution  of  corrosive  sublimate,  it  is  rapidly  converted 
into  dark- brown  insoluble  flakes  of  oxychloride  (3HgO,HgCl2).  By 
long  exposure  to  light,  the  precipitated  oxyde  acquires  a  greyish, 
colour,  probably  due  to  reduction  to  the  metallic  state. 

Action  and  Uses. — Of  these  two  forms  of  oxyde  the  precipitated  is 
the  more  active.  Both  resemble  corrosive  sublimate  in  their  irritant 
poisonous  action ;  and  they  are  not  only  unsuitable  for  internal  use, 
but  unnecessary,  as  no  advantage  is  gained  by  using  this  preparation. 
Externally  applied,  and  as  an  ointment,  the  oxyde  is  a  valuable 
stimulant  to  unhealthy  ulcers.  Sprinkled  undiluted  on  a  granulat- 
ing surface,  it  is  violently  stimulant,  and  even  escharotic,  and  maybe 
applied  as  such  to  venereal  warts  and  chancres,  and  to  spongy 
growths.  It  is  rapidly  absorbed,  and  if  applied  to  an  extensive 
ulcerated  surface,  produces  salivation.  It  is  used  in  the  form  of 
lotion  and  ointment  in  the  following  : — 

3.  Lotio  Hydrargyri  flava,  P.B.     Yellow  Mercurial  Lotion.    Yellow 

Wash, 
Prepared  by  shaking  18  grains  of  finely  powdered  jper chloride  of 
mercury  with  10  fluid  ounces  of  solution  of  lime: 

CaOHp  -1-  HgCl2  =  CaCl^  +  Hp  +  HgO . 
Action  and  Uses. — See  above. 

4.  Unguentum   Hydrargyri    Oxydi  Rubri,   P.B.     Ointment   of  Bed 

Oxyde  of  Mercury,  or  Red  Precipitate  Ointment. 

Preparation. — Melt  J  ounce  of  yellow  vmx  at  a  gentle  heat,  mix  f 
ounce  of  oil  of  almonds  with  it,  and  when  the  mixture  is  nearly  cold 
add  62  grains  of  the  precipitated  oxyde  of  mercury. 

This  ointment,  when  freshly  made,  is  of  a  bright  scarlet  colour ;  but 
the  oxyde  by  degrees  becomes  reduced,  as  is  evident  from  the  change 
of  colour  first  to  a  greyish-red  and  then  to  a  bluish-grey. 

Action.  Uses. — Stimulant,  applied  to  indolent  sores,  and  to  the 
eyelids  in  chronic  ophthalmia  and  tarsitis.  Applied  to  large  ulce- 
rated surfaces,  it  soon  produces  mercurialism. 

HYDRARaYRI  lODIDUM  VIRIDE,  P.B.   Green  Iodide  of  Mercury, 

Hg2l  =  327  orHgI  =  327. 

Mercurous  Iodide  or  subiodide.     F.  Proto-Iodure  de  Mercure. 

G.  Quecksilheriodiir. 

Contains  in  100  parts,  Hg  55-5  and  I  44*5. 

The  subiodide  of  mercury  was  first  introduced  into  medicine  by 

M.  Coindet. 

Preparation. — Rub  together  1  ounce  of  mercury  and  278  grains  of 
iodine  in  a  porcelain  mortar,  occasionally  moistening  the  mixture 
with  a  few  drops  of  rectified  spirit  till  the  globules  disappear,  and 
the  whole  assumes  a  green  colour.  Dry  the  powder  in  a  dark  room 
by  exposure  to  the  air,  and  preserve  it  in  an  opaque  bottle. 
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The  mercury  and  iodine  are  mixed  in  the  proportion  of  single 
atoms,  and  combine  with  such  energy  that  considerable  heat  is  evolved 
as  they  are  rubbed  together.  The  alcohol  facilitates  the  combination 
by  dissolving  the  iodine,  and  at  the  same  time  moderates  the  heat 
by  its  rapid  evaporation.  The  subiodide  may  also  be  formed  by 
mixing  together  solutions  of  iodide  of  potassium  and  subnitrate  of 
mercury  having  a  slight  excess  of  nitric  acid,  and  washing  the  pre- 
cipitate. 

Characters  and  Tests. — A  dull  green  powder,  insoluble  in  water, 
alcohol,  and  aether,  and  therefore,  when  shaken  with  the  latter  in  a 
tube,  nothing  is  dissolved  (this  proves  the  absence  of  red  iodide, 
which  is  soluble  in  aether).  It  darkens  on  exposure  to  light  (being 
slowly  decomposed  into  metallic  mercury  and  the  red  iodide) ;  this 
change  is  immediately  effected  by  heating  it  in  a  test  tube,  when  it 
yields  a  yellow  sublimate  (red  iodide),  which  on  friction  becomes  red, 
while  globules  of  metallic  mercury  are  left  in  the  bottom  of  the  tube. 

Impurities, — The  only  impurity  is  the  red  iodide,  which  may  be 
present  from  allowing  the  temperature  to  rise  too  high  in  the  pre- 
paration, and  from  exposure  to  the  light.  Mr  C.  H.  Wood  states 
that  the  green  iodide,  ]3repared  according  to  the  prescription  of  the 
Pharmacopoeia,  invariably  contains  some  red  iodide,  but  that  it  dis- 
appears if  the  trituration  be  continued  unlil  the  iodide  is  yelloiv. 

Action.  Uses. — Identical  with  those  of  the  red  iodide,  but  milder. 
Considering,  therefore,  that  this  preparation  is  both  unstable  and  of 
uncertain  composition,  it  must  be  condemned  as  worse  than  a  mere 
encumbrance  of  the  Pharmacopoeia. 

Dose. — J  to  3  grains.  With  eight  parts  of  lard  it  forms  an  oint- 
ment which  is  applied  to  scrofulous  sores. 

HYDRARQYRI  lODIDUM  RUBRUM,  P.B.  Red  Iodide  of  Mercury. 

Hgl  =  227  or  Hgia  =  454. 

Mercuric  Iodide  or  Biniodide.     F.  Deutoiodure  de  Mercure, 
G.  Doppelt  lodquecJcsilber. 

Contains  in  100  parts,  Hg  44*05  and  I  55-95. 

Iodide  of  mercury  is  a  powder  of  a  beautiful  scarlet  colour. 

It  may  be  obtained  by  the  same  process  as  the  green  iodide,  using 
half  the  quantity  of  mercury.  The  Pharmacopoeia  very  properly 
directs  it  to  be  formed  by  precipitation,  as  it  ought  to  have  done  in 
the  case  of  the  green  iodide. 

Preparation. — Dissolve  4  ounces  oi perchloride  of  mercury  in  3  pints, 
and  5  ounces  of  iodide  of  poto.ssium  in  1  pint  of  boiling  water,  and 
mix  the  two  solutions.  When  the  temperature  of  the  mixture  has 
fallen  to  that  of  the  atmosphere,  decant  the  supernatant  liquor  from 
the  precipitate,  and  having  collected  the  latter  on  a  filter,  wash  it 
twice  with  cold  distilled  'water,  and  dry  it  at  a  temperature  not 
exceeding  212°. 

The  iodine  and  chlorine  merely  change  places :  HgCL  4-  2KI 
=  Hgl2  -f-  2KG1.    The  chloride  of  potassium  is  not  thoroughly  washed 
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out  of  the  precipitated  iodide,  as  the  presence  of  a  trace  is  not  objec- 
tionable, and  a  slight  waste  of  the  iodide  is  prevented. 

Cliaracters  and  Tests. — A  minutely  crystalline  powder  of  a  brilliant 
scarlet  colour,  becoming  yellow  when  gently  heated  over  a  lamp  on 
a  sheet  of  paper ;  almost  insoluble  in  water,  soluble  in  solution  of 
perchloride  of  mercury,  or  of  iodide  of  potassium;  sparingly  soluble  in 
cold  but  freely  in  hot  alcohol ,  freely  soluble  in  sether.  When  digested 
with  solution  of  soda  it  assumes  a  reddish-brown  colour  (oxyde 
of  mercury  is  separated  and  iodide  of  sodium  formed  in  solution, 
Hglg+SNaHO^HgO  +  SNal  +  HgO),  and  the  fluid  cleared  by  filtra- 
tion and  mixed  with  solution  of  starch  gives  a  blue  precipitate  (iodide 
of  starch)  on  being  acidvilated  with  nitric  acid  (which  liberates  the 
iodine).  Entirely  volatilised  by  a  heat  under  redness  (392°),  and  is 
deposited  in  yellow  rhombic  plates,  which,  on  being  gently  rubbed, 
break  up  into  scarlet  octohedra  having  a  square  base, — an  instance 
at  once  of  dimorphism  and  of  the  dependence  of  colour  on  molecular 
arrangement. 

It  is  readily  soluble  without  change,  in  solutions  of  the  chlorides 
of  the  alkali  metals ;  and  with  corrosive  sublimate  forms  a  soluble 
crystallisable  double  salt  (Hgl2,2HgCl2). 

Impurities. — Sulphide  of  mercury  (vermilion)  has  been  employed 
as  an  adulterative.  It  may  be  readily  detected  by  solution  of  iodide 
of  potassium,  which  dissolves  out  the  iodide  and  leaves  the  sulphide. 

Action.  Uses. — An  irritant  poison.  Antisyphilitic,  and  alterative 
in  scrofulous  habits.    Externally,  rubefacient  and  vesicant. 

Dose. — Y^jth  to  ^th  of  a  grain  dissolved  with  <ihloride  of  sodium,  or 
in  iodide  of  potassium  which  is  a  very  suitable  vehicle.  A  fluid 
drachm  of  Liquor  hydrargyri  perchloridi,  mixed  with  a  solution  of 
from  1  to  5  grains  of  iodide  of  potassium  in  an  ounce  of  water,  is  in 
every  respect  an  advantageous  method  of  prescribing  the  iodide. 

1.  Unguentum  Hydrargyri  lodidi  Rubri,  P.B.     Ointment  of  Red 

Iodide  of  Mercury. 

Prepared  by  mixing  16  grains  of  the  red  iodide,  in  fine  powder, 
with  1  ounce  of  simple  ointment. 

Use. — A  stimulant  application  to  ulcers,  to  promote  healthy  sup- 
puration. 

HYDRARGYRI  SUBCHLORIDUM,  P.B.     Suhchloride  of  Mercury. 

Hg2Cl-235-5  or  HgCl  =  235-5. 
Mercurous  Chloride.    Calomel  {Calomelas).    Chloride  and  Mild  Muriate 
of  Mercury.     F.  Protochlorure  de  Mercure,     Mercure  doux.     G. 
Einfach  Chlorqicecksilber. 

Contains  in  100  parts,  Hg  84-92  and  CI  15-08. 
Calomel  occurs  native  in  Carniola  and  in  Spain,  and  is  called 
horn  mercury  and  native  calomel.  It  appears  to  have  been  pre- 
pared artificially  by  the  Hindoos  at  very  early  periods  (Fleming  and 
Ainslie),  and  prescribed  by  them  internally.  It  has  been  known  in 
Europe  since  1608. 
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Preparation. — Moisten  10  ounces  of  sulphate  of  mercury  with  boil- 
ing ivater,  and  rub  it  with  7  ounces  of  mercury  until  globules  are 
no  longer  visible ;  add  5  ounces  of  dried  chloride  of  sodium,  and 
thoroughly  mix  the  whole  by  continued  trituration.  Sublime  by  a 
suitable  apparatus  into  a  chamber  of  such  size  that  the  calomel, 
instead  of  adhering  to  its  sides  as  a  crystalline  crust,  shall  fall  as  a 
fine  powder  on  its  floor.  Wash  this  powder  with  boiling  water  until 
the  washings  cease  to  be  darkened  by  a  drop  of  sulphide  of  ammo- 
nium. Finally,  dry  at  a  heat  not  exceeding  212^,  and  preserve  in  a 
jar  or  bottle  impervious  to  light. 

10  ounces  of  sulphate  of  mercury  contains  7  ounces  of  mercury. 
This,  therefore,  is  an  equivalent  quantity  in  reference  to  the  sul- 
phate, and  the  addition  of  this  quantity  of  mercury  converts  it  into 
a  subsulphate  (HgSO^-l-Hg^Hg^SO^),  and  on  heating  this  with 
chloride  of  sodium  calomel  sublimes,  and  sulphate  of  soda  remains 
with  the  excess  of  chloride  of  sodium  employed,  Hg2S04+2NaCl  = 
2HgCl-f-Na^S04. 

A  small  quantity  of  corrosive  sublimate  is  always  formed  in  the 
process,  hence  the  necessity  of  thoroughly  washing  the  calomel;  a 
mere  trace  of  the  former  is  detected  by  sulphide  of  ammonium. 
Pure  calomel  cannot  be  sublimed  without  the  formation  of  a  little 
perchloride. 

Care  must  be  taken  with  the  latter  part  of  the  process,  in  order  to 
obtain  the  calomel  of  a  white  colour,  and  in  the  state  of  an  impal- 
pable powder.  To  effect  this,  Mr  Jewell  kept  the  vessel  into  which 
the  calomel  was  sublimed  full  of  water  or  of  steam,  by  which  JewelFs 
patent  calomel  and  Howard^s  hydro-calomel  v/ere  obtained.  The 
apparatus  was  improved  by  Henry  of  Paris,  and  has  been  generally 
adopted,  being  admitted  into  the  French  Codex  to  produce  the 
"  Calomel  a  la  vapeur.^^  Many  English  chemists  have  long  been  in 
the  habit  of  subliming  the  calomel  into  a  large  chamber  full  of  air ; 
and  this  method  is  prescribed  in  the  Pharmacopoeia. 

Calomel  may  also  be  obtained  in  a  state  of  fine  division  by  preci- 
pitation, as  in  the  old  Dublin  Pharmacopoeia,  though  the  sublimed 
kind  is  preferred.  This  is  called  Scheele^s  calomel,  and  by  the  French, 
Precipite  hlanc.  It  may  be  prepared  by  mixing  solution  of  mercurous 
nitrate  (HgNOg)  and  chloride  of  sodium,  and  washing  well  the 
calomel,  which  is  precipitated, 

2HgN03  -f  2NaCl  -  2HgCl+  2NaN03 . 

Cliaracters  and  Tests. — A  dull  white,  heavy  powder ;  sp.  gr.  7 '2 ; 
nearly  tasteless ;  rendered  yellowish  by  trituration  in  a  mortar ;  in- 
soluble in  water,  spirit,  or  sether.  Digested  with  solution  of  potash, 
soda,  or  lime,  it  becomes  black  (from  conversion  into  suboxyde, 
(2KHO  +  2HgCl  =  2KC1  +  Hp  -}-  HggO),  and  the  clear  solution 
(of  KCl),  acidulated  with  nitric  acid,  gives  a  copious  white  precipi- 
tate (AgCl)  with  nitrate  of  silver.  In  contact  with  solution  of 
ammonia,  chloride  of  ammonium  and  a  black  insoluble  com- 
pound, in  which  two  atoms  of  mercury  displace  two  atoms  of  the 
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hydrogen  of  chloride  of  aminonium,  are  formed:  QngCl  +  SHgN 
^H^NCl  +  HgHggNCl.  Contact  with  hydrocyanic  acid  also  darkens 
calomel  (from  the  reduction  of  mercury  in  state 
of  fine  subdivision).  It  is  entirely  volatilised 
by  heat,  beginning  to  sublime  before  the  salt 
fuses,  and  condenses  in  quadrilateral  prisms 
with  pyramidal  ends  (fig.  47).  The  crystals 
when  scratched  exhibit  a  corresponding  yellow 
mark,  and  form  a  white  powder  w4th  a  faint 
yellowish  tinge.  Even  when  pure  calomel  can- 
not be  sublimed  without  the  formation  of  a 
little  corrosive  sublimate,  the  following  tests 
are  therefore  important : — warm  sether,  which 
has  been  shaken  in  a  bottle  with  calomel,  should 
Fig.  47.  leave  on  evaporation  no  residue  of  perchloride 

or  red  oxyde,  both  of  which  are  soluble  in  aether ;  and  again,  water 
with  which  calomel  has  been  washed  gives  none  of  the  reactions  of 
corrosive  sublimate. 

Adulterations. — Calomel  is  not  adulterated  in  England,  but  it  is 
stated  that  white  precipitate  mixed  with  sulphate  of  baryta  has 
been  sold  as  calomel  on  the  Continent,  and  that  calomel  is  sometimes 
mixed  with  the  latter.  All  non-volatile  impurities  are  detected  as 
residue  after  sublimation. 

Incompatibilities. — Alkalies  and  their  carbonates;  lime  water. 
Sulphuric  acid  does  not  act  on  calomel ;  solution  of  chlorine  con- 
verts it  into  corrosive  sublimate.  Precipitated  calomel  absorbs 
ammoniacal  gas,  forming  HgHgNCl — amnionic  chloride  with  an 
atom  of  hydrogen  displaced  by  1  of  mercury.  Boiled  with  nitric  or 
hydrochloric  acid,  or  solutions  of  the  chlorides  of  the  alkalies,  but 
especially  amnionic  chloride,  it  is  decomposed  with  the  formation 
of  corrosive  sublimate.  Hydrocyanic  acid  precipitates  metallic 
mercury. 

Action  and  Uses. — Alterative,  stimulant,  cholagogue,  cathartic, 
anthelmintic,  antiphlogistic,  and  antisyphilitic.  In  infiammator}^ 
affections,  such  as  iritis  and  pleuritis,  it  is  important  to  induce 
mercurialism  as  speedily  as  possible,  and  this  is  done  more  readily 
with  calomel  than  with  blue  pill,  provided  the  cathartic  action  of 
the  drug  can  be  prevented.  This  is  commonly  effected  without 
difficulty  by  combining  it  with  opium. 

When  given  in  doses  of  1  or  2  grains  every  night  as  an  alterative, 
in  hepatic  disease  or  tertiary  syphilis  for  example,  a  brisk  aperient 
should  be  given  every  second  or  third  morning. 

Calomel  may  very  usefully  be  combined  with  squills,  digitalis,  and 
antimony,  as  well  as  opium,  for  it  increases  the  special  effects  of 
these  drugs,  and  at  the  same  time  appears  to  exercise  a  sedative 
influence.    , 

Dose. — As  an  alterative,  1  to  2  grains;  as  a  cathartic,  from  3  to  10 
grains.  Mercurialism  may  be  rapidly  induced  by  2  grains  combined 
with  J  grain  of  opium  two  or  three  times  a  day.     In  delicate  per- 
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sons  |-  to  1  grain  is  usually  sufficient  for  this  purpose.  In  tropical 
countries  large  doses  (10  to  20  grains)  are  commonly  given,  and  a 
sedative  influence  has  been  attributed  to  them. 

1.  Pilula    Hydrargyri    Subchloridi    Composita,  P.B.      Compound 

Calomel  Pill.     Phimmer's  Pill. 

5  grains  contain  1  grain  of  calomel. 

Preparation. — Triturate  1  ounce  each  of  suhchloride  of  mercury 
and  sulphurated  antimony  together,  add  2  ounces  of  guaiacum  resin 
in  powder,  and  1  ounce  or  sufficient  of  castor  oil,  and  beat  into  a  uni- 
form mass. 

By  long  keeping  these  pills  become  partially  decomposed,  sul- 
phide of  mercury  and  chloride  of  antimony  being  formed. 

Action.  Uses. — Alterative  and  diaphoretic  in  doses  of  5  grains ; 
in  larger  doses  (20  grains),  cathartic.  Dr  Piummer  said  of  his  pill, 
that  it  is  in  vain  to  look  for  its  beneficial  efl"ects  unless  the  materials 
are  well  levigated  together,  and  for  a  considerable  time. 

2.  Unguentum  Hydrargyri  Subchloridi,  P. J5.     Ointment  of  Suhchlo- 

ride of  Mercury.     Calomel  Ointment. 

Composed  of  80  grains  of  calomel,  mixed  with  1  ounce  of  pre- 
pared lard. 

Calomel  ointment  is  of  great  benefit  in  parasitic  and  syphilitic 
diseases  of  the  skin.  Pommade  de  Mercure  doux  is  made  with  1  or  2 
parts  calomel  to  8  of  lard,  to  which  some  oil  may  be  added. 

HYDRARGYRI  PERCHLORIDUM,  P.B,    Perchloride  of  Mercury. 
HgCl= 135-5  or  HgCl2  =  271. 

Bichloride  of  Mercury.  Mercuric  Chloride.  Corrosive  Sublimate.  Y. 
Deuto-  and  Bi-chlorure  de  Mercure,  Sublime  corrosif,  C  Dop- 
plet  Chlorquecksilher. 

Contains  in  100  parts,  Hg  73'8  and  CI  26*2. 

Corrosive  sublimate  has  been  long  known  to,  and  prepared  by, 
the  Hindoos,  being  their  rushapoor  (Hind.  Med.  p.  45).  It  seems 
also  to  have  been  known  to  the  Chinese,  and  it  w^as  prepared  by 
Geber  in  the  eighth  century.  It  is  largely  manufactured  for  use 
both  in  medicine  and  the  arts. 

Preparation. — Reduce  20  ounces  of  sulphate  of  mercury,  16  ounces 
of  dried  chloride  of  sodium,  and  1  ounce  of  black  oxyde  of  manganese 
separately  to  fine  powder,  then  mix  them  thoroughly,  and  put  the 
mixture  into  a  suitable  ajjparatus,  and  sublime:  HgSO^  +  SNaCl^ 
HgCl2  +  Na2S04. 

As  in  the  preparation  of  the  subchloride,  an  excess  of  chloride  of 
sodium  is  used,  and  binoxyde  of  manganese  is  employed,  to  secure 
the  complete  oxydation  of  the  sulphate  of  mercury,  and  to  facilitate 
the  separation  of  the  chlorine,  thus  preventing  the  formation  of  any 
subchloride.  The  perchloride  sublimes  at  509°,  and  the  sulphate  of 
soda  and  excess  of  chloride  of  sodium  remain. 
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Characters  and  Tests. — In  heavy  (sp.  gr.  5*4),  colourless  masses  of 
prismatic  crystals  (fig.  48)  possessing  a  highly  acrid  metallic  taste; 
soluble  in  16  parts  of  cold,  and  less  than  3  parts  of  boiling  water; 
separating  from  hot  saturated  solutions  in  trans- 
parent anhydrous  4-sided  prisms.     Very  soluble 
in  solutions  of  the  alkaline  chlorides  which  form 
double  salts  with  it  more  stable  in  solution  than 
the  chloride  alone.     Soluble  in  a  little  more  than 
2  parts  of  cold  and  in  1  part  of  hot  alcohol;  still 
more  soluble  in  sether,  which  may  be  employed 
to  abstract  it  from  an  aqueous  solution.     The 
aqueous  solution  reddens  litmus,  and  is  gradually 
decomposed  by  exposure  to  light,  calomel  being 
Fig. 48.  precipitated;   gives  a  yellow  precipitate  (HgO) 

with  caustic  soda,  potash,  or  lime;  a  white  precipitate  (HgHgNCl) 
wdth  ammonia,  and  a  curdy  white  precipitate  (AgCl)  with  nitrate  of 
silver.  When  heated  it  sublimes  without  decomposition,  condens- 
ing in  snow-white  needles  or  rectangular  based  octohedra,  and  leaving 
no  residue. 

The  reactions  of  the  perchloride  may  be  taken  as  typical  of  the 
salts  of  mercury  (see  p.  265). 

The  action  of  vegetable  and  animal  substances  on  corrosive  subli- 
mate is  of  considerable  importance  in  reference  to  poisoning.  Most 
of  the  vegetable  infusions  and  decoctions  in  use  as  medicines,  as 
well  as  ordinary  articles  of  diet,  decompose  it,  especially  when  ex- 
posed to  the  action  of  light;  the  perchloride  also  is  decomposed 
when  triturated  with  many  fatty  or  volatile  oils,  or  boiled  with 
sugar.  Solutions  of  animal  or  vegetable  albumin  form  with  corro- 
sive sublimate  a  white  flaky  precijDitate,  which  is  a  definite  albu- 
minate of  mercury,  HgC72^iioNi8S022,H20,  insoluble  in  water,  but 
soluble  in  a  solutioQ  of  chloride  of  sodium.  On  account  of  this 
reaction,  corrosive  sublimate  is  a  powerful  antiseptic,  and  it  is  used 
as  a  preservative  fluid  (1  part  to  60  of  water)  for  anatomical  pre- 
parations, and  to  prevent  the  decay  of  wood  and  hemj^en  fabrics 
which  are  exposed  to  the  joint  influence  of  air  and  moisture.  It 
also  effectually  protects  them  against  the  attacks  of  insects  and  veget- 
able mould. 

Incomjmtibilities. — Alkalies  and  their  carbonates,  lime  water, 
soap,  tartar  emetic.  Salts  of  silver  and  lead,  iodide  of  potassium, 
sulphide  of  potassium,  the  more  oxydisable  metals,  vegetable  infu- 
sions, containing  gallo-taimic  acid,  or  albumin;  solutions  of  albumin 
and  gelatin. 

Action.  Uses. — A  violent  corrosive  irritant  poison,  in  doses  of  a 
few  grains,  producing  depression  of  the  nervous  system.  In  medi- 
cinal doses,  an  alterative  in  syphilis  and  chronic  skin  and  liver  dis- 
eases. It  rarely  produces  ptyalism,  but  is  apt  to  cause  anorexia, 
nausea,  griping,  and  diarrhoea.  It  has  no  advantage  over  the  iodide. 
Applied  in  substance  to  moist  surfaces,  corrosive  sublimate  is  caustic. 
A  strong  solution  (40  grains  to  a  fluid  ounce)  produces  violent  irrita- 
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tioii  of  the  sMn  and  subcutaneous  tissue,  with  great  swelling,  and 
when  applied  to  the  scalp  of  a  delicate  child  has  been  known  to 
cause  death.  A  much  milder  solution  (10  grains  in  1  ounce)  re- 
tained in  contact  with  mucous  surfaces  or  the  more  delicate  parts 
of  the  skin  causes  similar  effects.  It  is  efficacious  in  the  destruc- 
tion of  pedicali  and  vegetable  parasites.  A  solution  containing  3 
grains  in  the  ounce  may  be  safely  used  by  means  of  a  piece  of 
soft  rag,  even  in  thrush,  the  mouth  being  carefully  rinsed  after  the 
application. 

Dose. — yi^  to  I  of  a  grain  in  aqueous  solution,  as  the  following:^ — 
As  a  lotion,  J  to  2  grains  in  1  ounce  of  water. 

1.  Liquor  Hydrargyri  Percbloridi,  P,B.     Solution  of  Per  chloride  of 

Mercury. 
1  fluid  drachm  contains  J^  of  a  grain. 

Composed  of  10  grains  each  of  per  chloride  of  mercury  and  chloHde 
of  ammonium  dissolved  in  1  j^int  of  water. 

Chloride  of  ammonium  is  added  to  prevent  decomposition  of  the 
eolution  of  corrosive  sublimate,  which  would  otherwise  slowly  result 
under  the  influence  of  light.  If  the  salts  existed  in  the  proportion 
of  32  parts  of  the  former  to  27  of  the  latter,  a  double  salt,  sal  alem- 
broth  (eH^NCljHgClgjHgO),  would  be  formed. 

Dose. — 15  minims  (=-^\-gr.)  to  2  fluid  drachms  (  =  J  gr.)  in  chloro- 
form water  or  some  aqueous  infusion.  This  is  a  safe  and  convenient 
way  of  prescribing  corrosive  sublimate. 

Antidotes. — Albumen,  as  in  the  white  of  eggs,  followed  imme- 
diately  by  infusion  of  galls  or  of  catechu;  milk,  wheat,  barley,,  or 
bean  flour,  oak  bark,  sulphide  of  iron  if  administered  immediately, 
or  within  15  minutes  after  the  poison  has  been  swallowed;  iron 
filings.  Of  the  chemical  antidotes  albumen  is  by  far  the  best;  the 
white  of  one  egg  is  sufficient  to  neutralise  or  render  insoluble  about 
4  grains  of  the  perchloride. 

HYDBARGYRUM  AMMONIATUM,  P.B.     Ammoniated  Mercury. 

HgNHg.Cl-: 251-5  or  H2NHgCI  =  251-5. 

Hydrargyri  Ammonio-Chloridum.  White  Precipitate.  F.  Chlorure 
Ammoniaco-Mercuriel  insoluble.  G.  Weisser  QuecJcsilber  prdci- 
pitat. 

This  is  chloride  of  ammonium,  in  which  2  atoms  of  hydrogen  are 
displaced  by  the  biequivalent  atom  of  mercury. 

This  salt  was  discovered  by  Raymond  Lully  in  the  thirteenth  cen- 
tury, and  is  formed  by  precipitating  a  solution  of  perchloride  of 
mercury  by  ammonia. 

Preparation. — Dissolve  3  ounces  of  perchloride  of  mercury  in  3 
pints  of  water  with  the  aid  of  moderate  heat,  add  to  this  4  fluid 
ounces  of  solution  of  ammonia,  constantly  stirring;  collect  the  pre- 
cipitate on  a  filter,  and  wash  it  well  with  cold  water  until  the  filtrate 
ceases  to  give  a  precipitate  w^hen  dropped  into  a  solution  of  nitrate 
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of  silver  acidulated  by  nitric  acid.     Dry  the  product  at  a  tempera- 
ture not  exceeding  212°. 

In  this  reaction  chloride  of  ammonium,  and  chloride  of  am- 
monium in  which  two  atoms  of  hydrogen  are  displaced  by  one  of 
mercury,  are  formed.  The  former  remains  in  solution,  and  tbe  latter 
falls  as  white  precipitate  :  HgCl2  +  2H3N  =  H4NCI  +  HgNHgCl . 
The  latter  is  washed  until  all  traces  of  chloride  are  removed.  An 
excess  of  ammonia  is  provided  for  in  the  above  process,  and  it  must , 
be  secured  throughout  by  adding  the  mercurial  solution  to  the  am- 
monia, and  not  in  the  reverse  order,  otherwise  a  totally  different 
compound  (mercuramine  chloride,  see  below)  will  be  formed.  In- 
spection of  the  above  formula  might  lead  to  the  inference  that  the 
white  precipitate  is  composed  of  a  molecule  of  calomel  occupying 
the  place  of  an  atom  of  hydrogen  in  ammonia,  but  that  this  is  not  a 
correct  view  of  the  composition  of  ammoniated  mercury  appears  to 
be  proved  by  the  fact  that  it  is  soluble  in  both  nitric  and  hydro- 
chloric acids. 

Gliaracters  and  Tests. — An  opaque  white  powder,  on  which  cold 
water,  alcohol,  and  aether  have  no  action.  Boiled  with  water  it  is 
decomposed  into  insoluble  canary-yellow  mercuramine  chloride,  and 
chloride  of  ammonium,  4H2HgNCl  +  SH.O = H4Hg4N2Cl2  +  SH^NCl . 
Completely  soluble  in  nitric  and  hydrochloric  acids  (absence  of 
calomel),  without  effervescence  (absence  of  carbonates).  Digested 
in  caustic  potash  it  does  not  blacken  (also  proving  absence  of  calo- 
mel), evolves  ammonia,  acquires  a  pale  yellow  colour  (formation  of 
mercuric  oxyde),  and  the  fluid  filtered  and  acidulated  with  nitric 
acid  gives  a  white  precipitate  with  nitrate  of  silver  (chloride  of 
potassium  being  formed).  Boiled  with  a  solution  of  chloride  of  tin, 
grey  globules  of  metallic  mercury  (see  salts  of  mercury,  p.  265)  are 
formed.     Entirely  volatilised  at  a  heat  under  redness. 

Adulterations.  —  This  last -mentioned  test  at  once  detects  such 
adulterations  as  chalk,  white  lead,  and  the  sulphates  of  lime  and 
baryta,  with  which  ammoniated  mercury  is  commonly  mixed.  Chalk 
is  the  commonest  diluent.  Starch  has  been  employed;  it  would 
char  on  the  application  of  heat,  and  be  easily  recognised  by  the 
microscope  and  iodine  water.  If  improperly  prepared,  a  compound 
known  as  fusible  ivhite  precipitate  (HgHgN2Cl2)  may  be  formed. 
Unlike  the  proper  compound,  it  fuses  before  it  is  volatilised. 

Incompatibilities. — Acids,  alkalies,  acid  and  metallic  salts. 

Action.  Uses. — Those  of  other  mercurials.  It  is  very  much  milder 
than  the  perchloride,  but  it  is  only  used  externally,  as  the  follow- 
ing : — 

1.  Unguentum  Hydrargyri  Ammoniati,  P.B.     Ointment  of  Ammo- 
niated Mercury.     White  Precipitate  Ointment. 

Composed  of  62  grains  ammoniated  mercury,  mixed  with  1  ounce 
of  simple  ointment. 

Action.  Uses. — Alterative  stimulant  in  cutaneous  diseases  and 
indolent  ulcers,  especially  of  a  syphilitic  or  parasitic  nature. 
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SULPHIDE  OF  MERCURY.     Vermilion. 
HgS  =  116orHgS  =  232. 

Mercuric  Sulphide.     Cinnabar.     F.  Sulfure  rouge  de  Mercure. 
G.  Rothes  Schwefelquecksilber, 

Cinnabar  was  known  to  the  Greeks.  It  was  employed  as  a  pig- 
ment by  the  Egyptians.  The  Chinese  as  well  as  the  Hindoos  have 
from  early  times  emj^loyed  it  as  a  medicine,  and  the  former  have 
long  been  celebrated  for  their  vermilion.  It  was  formerly  called 
hinnabara  and  also  minium,  being  often  confounded  with  the  red 
oxyde  of  lead.  It  occurs  native,  both  massive  and  crystallised,  and 
is  the  principal  ore  from  which  the  metal  is  extracted  at  Idria, 
Almaden,  and  in  China.  It  is  prepared  artificially  for  use  both  in 
medicine  and  the  arts. 

Preparation. — Most  of  the  vermilion  of  commerce  is  prepared  in 
Holland  by  the  following  process : — 1  part  of  sulphur  is  triturated 
with  6  parts  of  mercury  by  the  aid  of  a  gentle  heat,  a  black  mass  of 
imperfectly  formed  sulphide  is  thus  formed,  and  it  is  thrown  in  small 
portions  into  tall  earthen  jars,  the  lower  parts  of  which  are  red  hot ; 
after  the  whole  has  been  introduced,  the  aperture  of  the  jar  is  closed 
with  an  iron  plate,  and  in  about  thirty  hours  the  sublimation  is  com- 
plete. The  cinnabar  which  is  deposited  on  the  upper  parts  of  the 
pots  is  detached  and  levigated  with  water. 

Properties. — When  in  substance  it  is  of  a  dark-red  colour,  heavy, 
striated,  giving  a  bright  red  streak  when  scratched;  but  when 
powdered  is  of  a  brilliant  red,  and  commonly  called  vermilion. 
Sp.  gr.  8'1.  It  is  devoid  of  both  taste  and  odour ;  is  insoluble  in 
water  and  alcohol,  and  in  acids,  except  in  aqua  regia,  which  converts 
into  sulphate ;  and  unalterable  in  the  air.  Heated,  it  becomes  of  a 
brownish-red  or  black,  and  in  the  air  burns  with  a  blue  flame,  yield- 
ing sulphurous  anhydride  and  metallic  mercury ;  but  it  sublimes  un- 
changed in  closed  vessels.  Heated  with  potash,  globules  of  mercury 
are  produced,  and  the  addition  of  hydrochloric  acid  causes  the 
evolution  of  hydrosulphuric  acid. 

Adulterations  and  Impurities. — Ked  lead  has  been  employed  for 
this  purpose,  it  remains  after  sublimation  of  the  sulphate,  and  forms 
a  soluble  salt  of  lead  with  acetic  acid. 

Action.  Uses. — Inert  when  given  by  the  stomach;  but  when  used 
as  a  fumigation  the  constitutional  effects  of  mercury,  and  the  local 
effects  of  sulphurous  acid,  are  induced.  It  is  employed  as  a  fumiga- 
tion in  chronic  syphilitic  skin  diseases.  It  is  much  employed  by 
the  Hindoos. 

Dose. — For  fumigation,  about  30  grains. 

Hydrargyri  Sulphuretum  cum  Sulphure  of  the  old  L.  P.,  also  called 
Ethiops  mineral,  is  black  subsulphide  (Hg^S)  with  excess  of  sulphur. 
It  was  made  by  rubbing  together  equal  parts  of  mercury  and  sul- 
phur until  globules  were  no  longer  visible.  It  is  an  inert  prepara- 
tion, and  now  quite  obsolete. 
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HYDRARGYRI  SULPHAS,  P.B.     Sulphate  of  Mercury, 

HgO,S03=148  or  HgS04  =  296. 

Mercuric  Sulphate.    F.  Deuto- Sulphate  de  Mercure.     G.  Schwefelsaures 

Quecksilheroxyd. 

Preparation. — Heat  20  ounces  by  weight  of  mercury,  with  1 2  fluid 
ounces  of  sulphuric  acid,  in  a  porcelain  vessel,  stirring  constantly 
until  the  metal  disappears,  then  continue  the  heat  until  a  dry  white 
salt  reiuains. 

An  atom  of  mercury  displaces  the  hydrogen  of  two  molecules  of 
sulphuric  acid,  and  unites  with  1  molecule  of  the  latter  to  form  sul- 
phate, while  the  remaining  molecule  is  deoxydised  by  the  liberated 
hydrogen  and  converted  into  sulphurous  anhydride,  which  is  evolved 
in  great  abundance :  Hg  +  SH^SO^  =  HgS04  +  2H2O  +  SOg . 

Characters  and  Tests. — A  white  crystalline,  heavy  (sp.  gr.  6*46) 
powder,  soluble  in  solution  of  chloride  of  sodium;  rendered  yellow 
by  affusion  of  water,  being  converted  into  an  insoluble  basic  sulphate 
(HgS04,2HgO)  called  turbith  mineral,  and  a  soluble  acid  salt  which 
crystallises  in  deliquescent  needles.  The  sulphate  is  entirely  vola- 
tilised by  heat. 

Action. — A  violent  corrosive  poison  like  the  chloride.  It  is  not 
used  internally. 

Pharmaceutical  Uses. — The  preparation  of  the  subchloride  and  per-. 
chloride,  and  the  following  non-officinal  salt  of  mercury. 

Yellow  Siiibsulphate  of  Mercury.      Turhith  or  Turpeth  Mineral. 
HgO,S03  +  2HgO  or  HgS042HgO. 

Prepared  by  washing  finely  levigated  sulphate  in  hot  water  until 
the  washing  no  longer  precipitates  chloride  of  barium. 

Action  and  Uses. — This  is  one  of  the  most  active  of  the  salts  of  mer- 
cury. It  causes  vomiting  and  purging,  and,  if  its  action  be  controlled 
by  opium,,  small  doses  induce  ptyalism.    The  powder  excites  sneezing. 

Dose. — As  an  alterative,  J  to  1  grain;  as  an  emetic  and  purgative, 
2  to  5  grains ;  as  an  errhine,  \  grain  mixed  with  a  pinch  of  dry 
snuff  or  starch  powder. 

LIQUOR  HYDRARGYRI  NITRATIS  ACIDUS,  F.B. 

Acid  Solution  of  Nitrate  of  Mercury,  or  Mercuric  Nitrate. 
HgO,N05  or  Hg2N03,  in  excess  of  nitric  acid. 

Preparation. — Dissolve  4  ounces  of  mercury  in  5  fluid  ounces  ot 
nitric  acid,  diluted  with  1 J  ounce  of  water,  without  the  aid  of  heat. 
Then  boil  gently  for  fifteen  minutes,  cool,  and  preserve  the  solution 
in  a  stoppered  bottle. 

As  in  the  case  of  sulphuric  acid,  the  mercury  displaces  the  hydrogen 
of  the  acid,  and  the  liberated  hydrogen  deoxydises  another  portion 
of  acid,  forming  water  and  nitric  oxyde  which  is  evolved  in  great 
abundance  :  3Hg  +  8HNO3  =  3(Hg2N03)  +  4H2O  +  2NO . 

There  are  a  variety  of  nitrates  of  mercury,  their  composition 
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depending  on  the  strength  of  the  acid  and  the  temperature  at  which 
the  solution  is  effected.  It  is  assumed  that  a  normal  mercuric  nitrate 
is  formed  in  the  above  process ;  but  a  more  certain  method  of  obtain- 
ing a  salt  of  this  exact  composition  is  to  add  an  excess  of  red  oxyde 
to  nitric  acid  diluted  with  an  equal  bulk  of  water,  and  evaporate 
the  clear  liquid  to  a  syrupy  consistence,  when  large  transparent 
crystals  are  slowly  formed. 

Characters  and  Tests. — A  colourless  and  strongly  acid  solution,  of 
sp.  gr.  2*246,  which  gives  a  yellow  precipitate  with  solution  of 
potash  (HgO,  indicating  a  protosalt  of  mercury).  If  a  crystal  of 
sulphate  of  iron  be  dropped  into  it,  in  a  little  time  the  salt  of  iron, 
and  the  liquid  in  its  vicinity,  acquires  a  dark  colour  (for  explanation 
of  this  reaction,  see  p.  73).  Does  not  give  any  precipitate  when  a 
little  of  it  is  dropped  into  hydrochloric  acid  diluted  with  twice  its 
bulk  of  water  (absence  of  subsalt,  which,  on  admixture  with  the  acid, 
w^ould  be  precipitated  as  calomel). 

Action.  Uses. — A  caustic  application  to  syphilitic  warts,  mucous 
tubercles,  lupus  exedens,  and  to  cancerous  affections  of  the  os  and 
cervix  uteri  and  to  phagedenic  ulcers.  It  should  be  applied  by 
means  of  a  glass  brush  or  pipette.  When  extensively  used  it  is 
liable  to  produce  salivation.  The  surrounding  parts  must  be  pro- 
tected from  contact,  as  it  is  a  painful  application. 

1.  XJnguentum  Hydrargyri  Nitratis,  P.B.     Ointment  of  Nitrate  of 
Mercury.      Unguentum  Citrinum.     Citrine  Ointment. 

Citrine  ointment  is  a  much-used  and  highly  valued  application. 
It  is  prepared  as  follows : — 

Preparation, — Dissolve  4  ounces  of  mercury  in  12  fluid  ounces  of 
nitric  aac/ with  the  aid  of  a  gentle  heat ;  melt  15  ounces  of  prepared 
lard  in  32  fluid  ounces  of  olive  oil  by  a  steam  or  water  bath,  in  a  porce- 
lain vessel  capable  of  holding  six  times  the  quantity ;  and,  while 
the  mixture  is  hot,  add  the  solution  of  mercury,  also  hot,  mixing 
them  thoroughly.  If  the  mixture  do  not  froth  up,  increase  the  heat 
till  this  occurs.     Keep  it  stirred  until  it  is  cold. 

A  solution  of  nitrate  of  mercury,  but  in  a  larger  excess  of  acid,  is 
thus  formed  as  in  the  previous  preparation.  When  this  is  mixed 
with  hot  oleaginous  matter,  strong  chemical  action,  attended  with 
much  swelling  and  a  copious  disengagement  of  the  lower  oxydes  of 
nitrogen,  ensues.  The  nitric  oxyde  retained  in  the  solution  of 
nitrate  of  mercury,  and  the  latter  both  decompose  the  olein  and  con- 
vert it  into  an  isomeric  but  solid  fat  {Elaidin).  A  little  red  viscid 
oil,  soluble  in  alcohol,  is  also  formed  by  the  action  of  the  free  nitric 
acid,  and  it  is  this  which  gives  the  ointment  its  lemon  colour. 

Characters. — When  properly  prepared,  this  ointment  is  of  a  bright 
lemon  colour,  has  the  consistence  of  lard,  and  an  unpleasant  nitrous 
odour.  After  a  month  or  two  it  becomes  firmer,  and  then  hard, 
lumpy,  and  almost  powdery.  When  kept  too  long,  and  exposed  to 
light,  the  colour  becomes  dull,  and  greenish  or  greyish  from  slow 
reduction  of  the  mercurv.     Contact  with  steel  causes  the  immediate 
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precipitation  of  mercury;  a  wooden  spatula  must  therefore  be  used 
with  this  ointment. 

Incomjjatibilities. — Ointments  of  antimony,  cadmium,  iodine,  lead, 
sulphur,  and  zinc.     The  more  oxydisable  metals,  as  iron. 

Action.  Uses. — A  stimulant  and  alterative  application  to  the  eye- 
lids in  chronic  ophthalmia,  also  in  several  cutaneous  eruptions  of  a 
parasitic  nature,  and  to  foul  and  indolent  ulcers.  If  long  applied, 
it  will  produce  mercurialism.  When  decomposition  has  taken  place, 
it  ought  not  to  he  applied,  as  it  then  becomes  extremely  irritant.  It 
is  rarely  necessary  to  employ  the  undiluted  ointment ;  the  Unguen- 
tum  hydrargyri  nitratis  mitius  of  a  former  Pharmacopoeia  (com- 
posed of  1  part  of  the  above  mixed  with  7  parts  of  prepared  lard)  is 
the  more  suitable  form.  By  the  addition  of  olive  oil  it  may  be 
made  into  a  semifluid  state,  in  which  it  is  best  adapted  for  applica- 
tion to  the  margin  of  the  eyelids. 

Hydrargyri  Acetas.     Biib- Acetate  of  Mercury.     Mer cur ous  Acetate. 
Hg20,C4H303  0rHgC2H3O2. 

Was  introduced  into  practice  in  consequence  of  the  French  Go- 
vernment having,  in  the  middle  of  the  last  century,  j)urchased  the 
secret  of  Key  self's  pills,  which  were  vaunted  as  an  anti- syphilitic 
remedy.  The  acetate  may  be  made  by  mixing  hot  solutions  of  sub- 
nitrate  of  mercury  and  acetate  of  potash.  Double  decomposition 
takes  place,  and  the  acetate  of  mercury,  being  comparatively  in- 
soluble, crystallises  out  as  the  solution  cools.  It  occurs  in  thin  scale- 
like crystals,  flexible,  white  in  colour,  without  odour,  but  having 
an  acrid  metallic  taste.  Sparingly  soluble  in  cold,  and  partially 
decomposed  by  boiling  water,  and  also  by  boiling  alcohol.  Light 
decomposes  and  blackens  it.  Heat  resolves  it  into  acetic  and  car- 
bonic acids  and  mercury.  Sulphuric  acid  disengages  acetic  acid,  and 
the  alkalies  precipitate  the  black  oxyde  of  mercury  from  its  solu- 
tions, and  thus  distinguish  it  from  acetate  of  the  peroxyde. 

Action. — It  is  considered  a  mild  mercurial,  hut  has  occasionally 
acted  with  violence,  in  consequence  probably  of  being  badly  pre- 
pared, or  having  afterwards  altered  in  composition. 

Dose. — 1  to  5  grains. 

Hydrargyri  Cyanidum.     Cijanide  of  Mercury. 

HgC2N  =  126  or  Hg2Cy=252. 

Was  discovered  by  Scheele.  It  is  not  now  officinal  in  any  of  the 
Pharmacopoeias.  It  may  be  prepared  by  saturating  the  officinal 
dilate  hydrocyanic  acid  with  oxyde  of  mercury,  and  evaporating,  that 
crystals  may  form.  The  cyanide  crystallises  in  anhydrous  obliquely 
truncated  four-sided  prisms;  colourless,  of  a  disagreeable  metallic 
taste,  permanent  in  the  air,  partially  dissolved  by  alcohol;  soluble 
in  eight  times  their  weight  of  cold,  but  much  less  of  boiling  water. 
Hydrochloric  acid  disengages  hydrocyanic  acid.  Heated,  it  is 
resolved  into  cyanogen  and  metallic  mercury. 
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Action  and  Uses. — It  is  an  irritant  poison.  Sometimes  used  as  a 
substitute  for  corrosive  sublimate,  wbicb  it  resembles  in  action,  but 
over  wbicli  it  has  the  advantage  of  being  compatible  with  the 
alkalies  and  organic  matters. 

Dose. — -f^ih  gradually  increased  to  ^  grain,  in  pills  or  in  solution. 

ARSENICUM:   As  =  75   or  As  =  75. 

Arsenic.     F.  Arsenic.     G.  Arsenih. 

The  name  arsenic  is  ambiguous  even  now,  being  applied  some- 
times to  the  metal,  and  sometimes  to  one  of  the  compounds  which 
this  forms  with  oxygen  (white  arsenic,  or  arsenious  acid).  The  same 
ambiguity  occurs  in  old  works;  for  the  name  arsenikon  (d^asi/iKou) 
is  applied  by  Dioscorides  to  the  yellow  sulphide,  while  the  red 
sulphide  is  distinguished  by  the  name  sandarach  (aoculocft^x^)-  The 
Arabs  call  the  former  zurneekh  zurd  (yellow),  and  the  second  zur- 
neekh  zoorkh  (red).  The  name  zurneekh  is  supposed  by  Sprengel  to 
be  a  corruption  of  arsenicon,  but  of  this  there  is  no  proof.  The 
Arabs  were  also  acquainted  with  the  white  oxyde,  which  they  called 
sum-al-far,  mouse-poison,  or  ratsbane,  and  also  shook,  turah-al-hiUk, 
and  turah-cd-kai,  windpipe-earth,  and  emetic-earth.  The  Hindoos 
are  well  acquainted  with  all  three  substances;  orpiment  being  their 
hurtalj  realgar  their  mansil,  while  white  arsenic  they  call  sanchya. 
They  were  probably  the  first  to  prescribe  it  internally,  as  in  leprosy 
(Prof.  H.  H.  Wilson),  which  they  still  do,  both  in  that  complaint 
and  in  intermittent  fevers.  Metallic  arsenic  was  first  distinctly 
made  known  in  Europe  by  Brandt  in  1733.  Geber  seems  to  have 
been  acquainted  with  it. 

Arsenic  is  sometimes  found  native  in  a  metallic  state,  but  it  is 
most  extensively  difi'used  in  combination  with  other  metals,  as  in 
the  arsenides  of  iron,  nickel,  copper,  cobalt,  &c.  It  is  separated 
from  these  metals  hy  roasting  in  a  reverberatory  furnace,  and  col- 
lecting what  is  sublimed  in  a  long  horizontal  chimney,  or  into  one 
divided  into  numerous  compartments.  By  this  process  of  rpasting 
the  metallic  arsenic  is  separated  and  oxydised,  being  converted  into 
arsenious  acid  (AsgOg).  This,  being  in  an  impure  state,  is  first 
purified  by  sublimation,  and  then  heated  with  charcoal,  which  ab- 
stracts the  oxygen,  and  reduces  the  arsenic  to  its  metallic  state,  and 
enables  it  to  be  separated  by  sublimation. 

Pure  metallic  arsenic  is  prepared  by  covering  arsenious  acid  with 
charcoal,  in  a  German  glass  tube,  and  subliming  the  metal  into  the 
cool  or  distant  end  of  the  same  tube. 

Properties. — Metallic  arsenic  is  of  a  steel-grey  colour,  has  a 
metallic  lustre,  is  isomorphous  with  antimony,  crystallising  in  con- 
fused rhombohedra;  it  is  very  brittle;  sp.  gr.  5*8.  Heated  in  close 
vessels  it  readily  sublimes  at  a  low  red  heat,  and  is  again  deposited 
in  a  bright  metallic  crust,  shining  like  polished  steel.  Its  vapour  is 
remarkable  for  having  a  strong  odour  of  garlic.  Exposed  to  moist 
air  it  tarnishes,  and  becomes  encrusted  with  a  grey  powder,  a  mix- 
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tnre  of  arsenious  acid  and  metallic  arsenic.  It  is  readily  oxydised 
also  in  water,  and  even  in  alcohol.  Heated  in  the  air,  arsenic  easily 
burns,  producing  white  fumes  of  oxyde,  that  is,  of  arsenious  acid, 
sometimes  called  flowers  of  arsenic. 

Arsenic  is  an  acidifiable  metal,  i.e.,  it  tends  to  form  with  oxygen 
acids,  and  not  bases.  Two  distinct  oxydes  or  acids  exist: — 1.  Arseni- 
ous acid  (which  is  officinal),  AS2O3 .  2.  Arsenic  acid,  AS2O5 ,  two  salts 
of  which  are  officinal. 

Characters  of  the  Compounds  of  Arsenic. — 1.  A  garlic  odour 
(due  to  metallic  arsenic)  when  heated  in  the  reducing  flame  of  the 
blowpipe  with  sodic  carbonate  on  charcoal. 

2.  The  reduction  and  sublimation  of  metallic  arsenic.  This  is 
readily  affected  by  the  following  process: — 

A  tube,  the  size  of  a  crow  quill,  closed  at  one  end,  should  be 
used;  a  fragment  of  the  arsenious  compound  is  first  dropped  in, 
then  a  minute  quantity  of  dried  sodic  carbonate,  and  upon  this  a 
little  powdered  charcoal ;  or  the  arsenical  compound  may  be  mixed 
with  three  times  its  bulk  of  black  flux  and  placed  in  the  tube,  on 


Fi^.  49. 

igniting  the  mixture  in  the  blowpipe  flame  (fig.  49),  the  metal  is 
sublimed  and  forms  a  brilliant  steel-grey  ring  around  the  cooler 

portion  of  the  tube.  The  ^fj^th  of  a 
grain  of  arsenicum  is  thus  rendered 
visible. 

3.  Tlie  metal  may  he  converted  by 
sublimation  in  a  current  of  air  into 
arsenious  acid.  In  order  to  efiTect  this, 
break  off  the  sealed  end  of  the  tube, 
and  by  the  application  of  the  flame  of 
the  spirit-lamp  to  the  part  containing 
the  metallic  film,  chase  this  along 
the  tube  until  it  sublimes  as  a  white 
or  crystalline  deposit.  Under  a 
low  power  of  the  microscope  it  will 
be  seen  to  be  composed  of  brilhant 
octohedra  of  the  regular  form  (fig.  50).      If  the  crystals  be  very 


Fig.  50. 
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iiiinute  and  imperfect,  heat  tlie  contiguous  parts  of  the  tube  and 
sublime  the  deposit  again.  The  condensation  taking  place  now 
on  a  warm  surface,  the  arsenious  acid  forms  a  sparkling  deposit  of 
larger  crystals,  the  form  of  some  of  which  may  be  recognised  by 
the  aid  of  a  pocket  lens.  The  portion  of  tube  containing  the 
deposit  may  be  now  isolated  and  boiled  in  water,  and  the  solution 
of  arsenious  acid  will  then  give  the  following  reactions: — 1.  With 
ammonio-nitrate  of  silver  a  canary- yellow  precipitate"^  (Ag3As03) 
of  triargentic  arsenite,  soluble  in  both  ammonia  and  nitric  acid. 
2.  With  ammonio-sulphate  of  copper  an  emerald-green  precipitate 
(CuHAsOg),  also  soluble  in  ammonia  and  acids.  3.  Acidulated 
with  hydrochloric  acid,  sulphuretted  hydrogen  causes  a  gamboge- 
yellow  precipitate  of  sesquisulphide  (AS2S3) ;  if  the  solution  be 
very  dilute,  a  portion  remains  dissolved  in  the  liquid,  giving  to 
it  a  yellow  colour;  on  exposure  to  warm  air  for  a  few  hours  the 
excess  of  sulphuretted  hydrogen  escapes,  and  the  whole  of  the 
arsenious  sesquisulphide  is  precipitated.  In  order  to  examine  this 
further,  decant  the  fluid  and  collect  the  precipitate  on  a  small  filter, 
dissolve  it  by  a  few  drops  of  ammonia,  and  wash  the  solution  out  of 
the  filter,  evaporate  it  to  dryness  in  a  small  capsule  over  a  water 
bath.  Collect  the  yellow  sesquisulphide,  mix  it  with  thrice  its 
bulk  of  black  flux,  and  proceed  as  directed  above  for  the  reduction 
of  the  metal ;  oxydise  the  metal  and  obtain  octohedra  of  arsenious 
acid. 

When  the  solution  contains  arsenic  acid,  a  stream  of  sulphuretted 
hydrogen  must  be  allowed  to  flow  through  it  for  six  hours,  for  the 
arseniates  are  only  slowly  decomposed  by  sulphuretted  hydrogen. 
If  the  arsenical  compound  be  contained  in  organic  fluids,  such  as 
the  contents  of  the  stomach,  the  arsenic  may  be  detected  and  isolated 
by  two  methods,  those  of  Keinsch  and  Marsh. 

Reinsch's  test  is  thus  applied: — Acidulate  the  fluid  with  y\th  of 
its  bulk  of  pure  hydrochloric  acid,  and  boil  with  pure  electrotype 
copper  foil;  the  copper  rapidly  becomes  grey  as  it  receives  a  coating 
of  metallic  arsenic.  Remove  from  the  mixture,  wash,  and  dry  by  the 
water  bath,  and  then  place  it  in  a  glass  tube  the  diameter  of  a  goose 
quill,  and  closed  at  one  end.  The  foil  is  then  strongly  heated  when 
the  metal  is  volatilised,  and  combining  with  the  oxygen  of  the  air, 
condenses  in  octohedra  of  arsenious  acid  in  the  cooler  parts  of  the 
tube. 

Antimony  and  mercury  are  also  readily  reduced  upon  copper  by 
the  above  method,  but  the  mercurial  deposit  is  comjDosed  of  minute 
globules,  and  when  rubbed  on  the  copper  form  a  smooth  amalgam 
with  it.  Antimony  is  oxydised  like  arsenic,  but  the  antimonious 
oxyde  sublimes  with  difiiculty  in  needles.  As  these,  however,  are 
isomorphous  with  the  uncommon  form  of  arsenious  acid,  a  further 
examination  is  needed;  the  tube  should  be  boiled  in  a  little  water, 
acidulated  with  a  drop  of  hydrochloric  acid,  the  solution  neutralised 

*  The  tribasic  phosphates  give  a  canaiy-yellow  precipitate  with  ammonio- 
nitrate  of  silver. 
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with  ammonia,  and  then  tested  with  ammonio-nitrate  of  silver  and 
ammonio-sulphate  of  copper. 

MarsNs  test  consists  in  the  formation  of  arseniuretted  hydrogen 
and  the  separation  of  the  metallic  arsenic  therefrom  by  the  applica- 
tion of  heat.  It  is  thus  applied : — Take  a  4  or  6  ounce  flask  con- 
taining a  little  pure  granulated  zinc,  and  fitted  with  a  cork  carrying 
a  funnel  to  the  bottom,  and  a  chloride  of  calcium  tube  with  a  piece 
of  German  glass  drawn  out  at  one  end  into  a  point  to  form  a  burner, 
and  united  by  means  of  a  piece  of  India-rubber  tubing  at  the  other 
end  with  the  chloride  of  calcium  tube.  Introduce  water  and  then 
a  little  pure  sulphuric  acid  into  the  flask  by  means  of  the  funnel, 
and  when  the  hydrogen  has  chased  out  the  air,  heat  the  German 
tube  to  redness  by  means  of  a  spirit-lamp  for  ten  minutes.  If  no 
metallic  deposit  be  formed,  the  zinc  and  acid  are  pure,  and  a  little 
of  the  fluid  containing  arsenic  may  now  be  poured  in,  the  tube 
being  maintained  red  hot  as  before.  Arseniuretted  hydrogen  is 
immediately  formed,  and  a  steel-grey  ring  of  metallic  arsenic  is 
_  quickly  deposited  just  in    front  of   the  hot 

part  of  the  tube.  If  now  the  gas  be  kindled 
at  the  orifice  of  the  burner,  it  burns  with 
a  bluish- white  flame,  and  as  often  as  the 
flame  is  depressed  by  a  cold  porcelain  plate, 
metallic  arsenic  is  reduced  in  the  form  of  a 
grey  spot.  Marsh's  apparatus  (fig.  51)  may 
be  employed  instead  of  the  above,  but  it 
ought  never  to  be  used  a  second  time.  It  is 
best  to  proceed  as  above  directed. 

Antimoniuretted  hydrogen  behaves  in  the 
same  way,  but  it  may  be  distinguished  by 
ammonic  sulphide  which  forms  with  the 
antimony  stain  the  orange-coloured  antimo- 
nious  sesquisulphide,  but  scarcely  affects  the 
arsenical  film  (Dr  Guy).  To  prevent  in- 
^^^'  ^^'  convenient  frothing  of  certain  organic  fluids, 

they  should  be  previously  boiled  with  ^^th  their  bulk  of  pure  hydro- 
chloric acid,  adding  a  few  crystals  of  potassic  chlorate. 


ACIDUM  ARSENIOSUM,  P.B.     Arsenious  Acid. 


AsOg  =  99  or  AS2O3  =  198. 

White  Arsenic.     Arsenious  Sesquioxyde.     Arse- 
F.  Arsenic  hlanc.     G.  Weisser  Arsenic.     Arse- 


Arsenicum  Album, 
nious  Anhydride, 
nichtesaure. 

Arsenious  acid  is  found  native,  but  is  almost  always  obtained 
from  the  arsenical  ores  mentioned  under  Arsenicum. 

It  is  prepared  in  Silesia  and  in  Cornwall  by  roasting  mispickel 
or  arsenical  iron  pyrites  (FeAsS).  ASgOg  sublimes,  and  sulphide  of 
iron  remains.     The  product  is  purified  by  a  second  sublimation  in 
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iron  vessels  with  conical  heads.     It  is  then  sufficiently  pure,  and 
rarely  needs  a  further  sublimation. 

Characters  and  Tests. — A  heavy  (sp.  gr.  3*7)  white  powder,  or  in 
sublimed  blocks,  which  usually  present  a  stratified  appearance 
caused  by  the  existence  of  separate  layers  differing  from  each  other 
in  degrees  of  opacity.  It  occurs  in  the  vitreous  and  crystalline 
forms,  and  when  freshly  prepared  the  whole  mass  has  a  lamellated 
vitreous  appearance,  but  the  layers  gradually  become  alternately 
crystalline,  and  milk-white  like  enamel  or  porcelain,  and  some  of 
the  latter  often  assume  on  exposure  a  yellow  tinge.  It  is  taste- 
less, but  leaves  a  faint  sweetish  after-impression.  It  is  sparingly 
soluble  in  water,"^  the  crystalline  variety  being  nearly  three  times 
more  soluble  than  the  opaque  (Bussy).  By  prolonged  boiling  the 
opaque  becomes  converted  into  the  crystalline  form,  and  increases 
in  solubility.  At  212°  water  dissolves  between  11  and  12  per  cent. 
of  the  crystalline  form,  and  retains  from  2  to  3  per  cent,  on  cooling. 
Arsenious  acid  is  also  slightly  soluble  in  alcohol.  The  aqueous 
solution  reddens  litmus,  gives  with  ammonio-nitrate  of  silver  a 
canary-yellow  precipitate  (AggAsOg),  insoluble  in  water,  but  readily 
soluble  in  ammonia  and  in  nitric  acid;  with  ammonio-sulphate  of 
copper,  an  emerald-green  precipitate  of  arsenite  of  copper  (CuHAsOg), 
also  soluble  in  nitric  acid  and  in  ammonia.  Heated  to  380°  it  sub- 
limes without  fusing;  the  vapour  is  colourless  and  odourless,  and 
condenses  on  a  warm  surface  in  brilliant  regular  octohedra,  and 
occasionally  in  prismatic  needles  isomorphous  with  those  of  oxyde 
of  antimony  (SbgOg).  If  minute  portions  of  arsenious  acid  and 
acetate  of  soda  be  heated  together  in  a  small  test-tube,  the  offensive 
odour  of  kakodyle  is  developed.  Heated  in  a  narrow  tube  with  char- 
coal, or  better,  black  flux,  the  oxygen  is  removed  and  the  metal  vola- 
tilised, emitting  a  garlic  odour,  and  condensing  on  the  cooler  part  of 
the  tube  as  a  bright  steel-grey  film.  4  grains  dissolved  in  boiling 
water  with  8  grains  of  bicarbonate  of  soda,  discharge  the  colour  of 
808  gr.  measures  of  the  volumetric  solution  of  iodine,  the  quantity 
requisite  to  convert  4  grains  of  arsenious  acid  into  arsenic  acid 
(AS2O3  +  41  -f  2H2O = AS2O5  -h  4HI). 

As  arsenic  and  most  of  its  compounds  are  poisonous,  and  have 
been  much  employed  both  by  suicides  and  murderers,  it  is  necessary 

*  Dr  Taylor  (Guy's  Hosp.  Reports,  vol.  iv.  p.  83),  observing  the  great  dis- 
crepancies in  the  statements  of  chemists  respecting  the  solubility  of  arsenious 
acid,  submitted  it  to  careful  experiment ;  and  he  states  that  there  is  no  ob- 
servable difference  in  the  solubility  of  the  transparent  and  opaque  varieties; 
that  water  at  ordinary  temperatures  dissolves  about  YTnr-jjth  or  -5-Di)th  of  its 
weight,  according  to  circumstances  ;  that  hot  water  at  212°,  allowed  to  cool 
on  it,  dissolves  less  than  4^-oth  of  its  weight,  or  about  I5  grain  to  each  fluid 
ounce;  but  that  water  boiled  for  an  hour  on  arsenious  acid  dissolves  -^-^th.  of 
its  weight,  or  rather  more  than  20  grains  to  each  fluid  ounce;  and  that  this 
water,  on  cooling,  retains  4Vth  of  its  weight,  or  12  grains  to  tlie  fluid  ounce. 
Arsenious  acid  readily  combines  with  potash  and  soda,  forming  soluble  salts, 
and  also  with  lime  and  some  metallic  oxydes,  forming  insoluble  and  charac- 
teristic compounds,  noticed  among  the  tests. 
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to  be  able  to  detect  th-eir  presence.  In  suspected  cases,  any  powder 
adhering  to  the  coats  of  the  stomach,  or  left  in  the  vessels  employed, 
is  to  be  searched  for  and  kept  apart ;  the  stomach  and  its  contents 
may  be  boiled  in  distilled  water ;  or  the  poison  may  be  searched  for 
in  the  blood  and  solids  of  the  body,  as  it  is  not  found  in  these  or 
the  bones  naturally,  as  was  at  one  time  thought  by  Orfila.  We  may, 
therefore,  have  to  treat  it  as  a  solid  substance,  or  in  the  state  of 
solution,  either  pure  or  intermixed  with  organic  matters.  We  may 
often  get  a  ready  indication  of  the  presence  of  arsenic  by  the  processes 
described  under  "characters  of  the  compounds  of  arsenic"  (p.  288). 

Action  and  Uses. — Arsenious  acid  is  absorljed  and  conveyed  by  the 
blood  into  all  the  tissues  of  the  body,  and  is  of  course  in  greatest 
abundance  in  the  most  vascular  parts,  viz.,  the  parenchymatous 
organs,  and  the  skin  and  mu€ous  membrane.  Its  ultimate  action  on 
these  appears  to  be  stimulant,  and  by  increasing  the  circulation  in 
these  parts  and  improving  the  tone  of  the  blood-vessels,  we  may 
assume  that  it  exercises  a  beneficial  and  tonic  influence.  It  is  elimi- 
nated by  the  kidneys  and  liver,  and  probably  also  by  the  alimentary 
canal.  Small  quantities  of  arsenious  acid  (yVth  of  a  grain)  alone,  or 
dissolved  in  hydrochloric  acid,  or  in  combination  with  alkali,  may 
be  taken  for  a  considerable  time  without  producing  any  obvious 
effects.  It  has  been  stated  that  the  Styrian  peasants  are  constantly 
in  the  habit  of  eating  minute  portions  with  the  view  of  improving 
the  complexion  (Heisch.  Pharm.  Jour.  1860,  p.  556) ;  and,  in  this 
country,  arsenious  acid  has  been  long  given  to  horses  to  improve  the 
coat.  After  a  time,  or  if  the  dose  be  increased  beyond  the  limit  of 
toleration,  disorder  of  the  digestive  organs  and  of  the  mucous  mem- 
brane generally  results,  indicated  by  anorexia,  dryness  of  the  mouth 
and  tbroat,  thirst,  a  feeling  of  warmth,  burning  or  acutal  pain  in 
the  epigastrium  or  hypochondrium,  flatulency,  with  colicky  pains  and 
a  tendency  to  diarrhiiea,  redness  of  the  conjunctiva,  with  -swelling  of 
the  margins  of  the  eyelids,  coryza,  and  some  bronchial  irritation. 
These  eftects  quickly  disappear  after  the  medicine  is  omitted :  but  if 
it  be  continued  in  increased  doses  the  patient  will  soon  exhibit 
symptoms  of  chronic  gastro-enteritis ;  vomiting  and  purging  will  be 
so  frequent  as  to  arrest  nutrition;  there  will  be  great  constitutional 
irritation,  with  emaciation,  and  occasionally  the  eruption  of  a  few 
pustules  on  the  skin,  swelling  of  the  face  and  falling  of  the  hair, 
and  a  dry  cough,  attended  by  the  following  nervous  symptoms : 
insomnia,  headache,  neuralgic  pains,  great  muscular  weakness  and 
trembling,  and  sometimes  convulsions  and  incomplete  paralysis. 

In  large  doses  arsenious  acid  is  a  powerful  irritant  poison,  causing 
vomiting  and  purging,  followed  by  collapse.  2  or  3  grains  may 
cause  death,  if  given  in  solution  on  an  emjDty  stomach;  but  an  ounce 
taken  after  a  full  meal,  and  speedily  rejected,  has  caused  only  trivial 
effects.  It  has  been  occasionally  employed  as  a  caustic  in  cancer 
and  allied  affections,  but  its  use  as  such  is  both  unnecessary  and 
improper, — unnecessary,  because  it  has  no  advantage  over  other 
caustics,  such  as  chloride  of  zinc;  and  improper,  since  arsenious 
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acid  is  rapidly  absorbed  by  fresb  wounds  and  ulcerated  surfaces, 
and  if  applied  to  an  extensive  surface  destroys  life.  In  medicinal 
doses  arsenious  acid  is  stimulant,  tonic,  antiperiodic,  and  commonly 
regarded  as  antispasmodic.  As  a  stimulant  to  the  cutaneous  circu- 
lation its  beneficial  effects  are  marked  in  chronic  eczema,  impetigo, 
and  in  the  hereditary  forms  of  lepra  and  its  varieties.  In  the  con- 
gestion of  the  liver  and  spleen,  which  accompanies  if  it  does  not 
cause  ague,  the  tonic  stimulant  action  of  arsenic  is  most  marked, 
and  some  observers  regard  it  as  efficacious  in  the  cure  of  this  dis- 
ease as  quinine.  But  its  influence  in  ague  is  certainly  neither  so 
certain  nor  so  prompt  as  that  of  the  cinchona  alkaloid. 

In  certain  nervous  disorders,  especially  neuralgia  of  a  periodic 
character,  and  chorea,  arsenic  is  a  well-tried  and  approved  remedy. 

Dose. — inrth  to  ^th  of  a  grain,  in  the  form  of  solution  (see 
below). 

Antidotes. — If  the  patient  can  swallow,  and  the  stomach-pump  be 
not  at  hand,  let  him  take  a  quantity  of  the  hydrated  peroxyde  of 
iron,  in  a  potable  form  with  milk  or  water ;  then  induce  vomiting 
as  speedily  as  possible,  and  wash  out  the  stomach  with  water  in  which 
the  peroxyde  of  iron  is  suspended.  Afterwards  give  a  tablespoonful  of 
the  peroxyde  in  a  copious  draught  of  milk.  By  oxydation  of  the 
arsenious  acid  an  insoluble  arseniate  of  iron  is  formed.  If  this  anti- 
dote cannot  be  readily  procured,  milk  mixed  with  calcined  magnesia 
may  be  used  in  the  same  way  instead.  After  the  evacuation  of  the 
stomach,  the  patient  should  be  brought  under  the  influence  of 
morphia  by  the  subcutaneous  injection  of  Jth  of  a  grain,  repeated 
twice  or  thrice  after  an  interval  of  15  minutes.  By  this  means  the 
absorbent  action  of  the  stomach  is  diminished. 

[To  prevent  arsenic  and  its  compounds  from  being  used  in  poison- 
ing, the  Act  to  regulate  the  Sale  of  Arsenic  imposes  the  following 
restrictions  on  druggists  and  retailers.     It  is-  provided — 

1.  That  no  arsenic  shall  be  sold  without  an  entry  being  made  in  a 

book  of  the  purpose  for  which  it  is  required — with  the  date, 
name,  and  occupation  of  the  purchaser — to  be  signed  by  the 
purchaser  and  the  seller. 

2.  That  either  the  purchaser  must  be  known  to  the  seller,  or  the 

sale  must  be  made  in  the  presence  of  a  witness  known  to  both, 
who  also  must  sign  the  entry.  That  the  purchaser  must  be  of 
full  age. 

3.  That,  unless  in  a  quantity  of  at  least  ten  pounds,  no  arsenic  shall 

be  sold  at  all  without  being  first  mixed  up  with  soot  or  indigo, 
in  the  proportion  at  least  of  1  ounce  of  soot  or  half-an-ounce  of 
indigo  to  each  pound  of  arsenic. 

4.  From  these  regulations,  which  are  enforced  under  a  heavy  penalty, 

the  prescriptions  of  medical  men  are  excepted. 
The  effect  of  the  Arsenic  Act  has  been  to  compel  poisoners  to 
resort  to  the  vegetable  kingdom,  and  use  opium,  strychnia,  chloral 
hydrate,  &c.,  to  control  the  free  sale  of  which  some  more  stringent 
legislative  enactment  appears  to  be  required.] 
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1.  Liquor  Arsenicalis,  P.B.     Arsenical  Solution.     Liquor  Potassce 

Arsenitis,     Fowler^s  Solution, 

A  solution  of  arsenious  acid  and  arseniate  of  potash  (K3ASO3)  in 
water  coloured  by  red  sandal  wood. 

1  fluid  ounce  contains  4  grains  of  arsenious  acid,  partly  free  and 
partly  combined. 

Preparation. — Heat  80  grains  each,  of  arsenious  acid  in  powder 
and  carbonate  of  potash  with  10  fluid  ounces  of  water  in  a  flask  until 
they  are  dissolved.  When  cold  add  5  flu.id  drachms  of  compound 
tincture  of  lavender,  and  as  much  water  as  is  needed  to  make  the 
solution  measure  1  pint. 

Arsenious  acid  is  soluble  in  carbonate  of  potash  without  decom- 
position, but  chemical  combination  progresses  slowly  nntil  the  car- 
bonate is  converted  into  tripotassic  arsenite,  SKgOOg  +  AsgOg  = 
2K3ASO3-I-3CO2.  One-half,  however,  of  the  arsenious  acid  is  in 
excess,  and  remains  dissolved  in  the  solution.  Tincture  of  lavender 
is  added  merely  to  give  colour. 

Characters  and  Tests. — A  reddish  liquid,  alkaline  to  test  paper,  and 
having  the  odour  of  lavender ;  sp.  gr.  1  '009.  When  acidulated  with 
hydrochloric  acid,  it  gives  with  sulphuretted  hydrogen  a  yellow  pre- 
cipitate (AsgSo),  which  is  brightest  when  the  arsenical  solution  has 
been  previously  diluted.  441 '5  grains  (1  fluid  ounce)  boiled  for  five 
minutes  with  10  grains  of  bicarbonate  of  soda,  and  when  cold  diluted 
with  6  fluid  ounces  of  water  to  which  a  little  mucilage  of  starch  has 
been  added,  does  not  give  with  the  volumetric  solution  of  iodine  a 
permanent  blue  colour  until  808  gr.  measures  have  been  added, 
corresponding  to  4  grains  of  arsenious  acid  in  1  fluid  ounce,  the 
arsenious  acid  converting  the  iodine  into  colourless  hydriodic  acid 
(see  p.  79). 

Action  and  Uses. — Those  of  arsenious  acid  (see  p.  292).  This  is 
the  best  form  of  arsenic  for  internal  use.  It  should  be  prescribed 
with  a  little  alkali  and  taken  in  a  full  draught  of  water,  in  order  to 
avoid  the  gastric  irritation  which  sometimes  ensues  in  delicate  per- 
sons if  this  precaution  be  omitted.  It  should  be  cautiously  employed. 
The  patient  should  be  frequently  seen,  and  if  gastro-intestinal  irri- 
tation arise  the  dose  should  be  reduced  or  altogether  omitted  for 
a  time.  It  is  employed  in  ague,  neuralgia,  convulsive  diseases, 
especially  chorea;  in  chronic  skiu  diseases,  not  due  directly  to 
syphilis,  and  as  a  general  stimulant  and  tonic. 

Dose. — 3  minims  (  =  ^  grain)  to  5  minims  (  =  ^4  grain)  gradually 
increased  if  necessary  to  20  minims  ( =  ^  grain),  twice  or  thrice  a  day. 

2.  Liquor  Arsenici  Hydrochloricus,  P.B.     Hydrochloric  Solution  of 

Arsenic. 

A  solution  of  arsenious  acid  in  water  acidulated  with  hydrochloric 
acid.  It  contains  the  same  quantity  of  ^arsenious  acid  as  the  Liquor 
arsenicalis. 

Preparation. — Boil  80  grains  oi  arsenious  acid  with  2  fluid  drachms 
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of  hydrochloric  acid,  diluted  with  4  ounces  of  water,  until  it  is  dis- 
solved, then  add  sufficient  water  to  make  the  solution  measure  1 
pint. 

Arsenious  acid  dissolves  freely  in  hot  hydrochloric  acid,  and  if 
the  solution  be  boiled  arsenic  trichloride  (AsClg)  is  volatilised ;  but 
no  trichloride  exists  in  the  solution,  as  it  is  decomposed  in  the  pre- 
sence of  water  into  arsenious  and  hydrochloric  acids ;  and  when  a 
hot  saturated  solution  in  hydrochloric  acid  cools,  unaltered  arsenious 
acid  crystallises  out.  The  preparation  imder  consideration  must, 
therefore,  be  regarded  as  an  acid  solution  of  arsenious  acid. 

Characters  and  Tests. — A  colourless  liquid,  having  an  acid  reaction; 
sp.  gr.  1  '009.  Sulphuretted  hydrogen  gives  at  once  a  bright  yellow 
precipitate  (ASgSg).  441*5  grains  by  weight  (1  fluid  ounce)  boiled 
for  five  minutes  with  20  grains  of  bicarbonate  of  soda,  and  then 
diluted  with  6  fluid  ounces  of  distilled  water,  to  which  a  little 
mucilage  of  starch  has  been  added,  does  not  give  with  the  volu- 
metric solution  of  iodine  a  permanent  blue  colour  until  808  gr. 
measures  have  been  added ;  corresponding  to  4  grains  of  arsenious 
acid  in  1  fluid  ounce  (so  long  as  any  arsenious  acid  remains  uncon- 
verted into  arsenic  acid,  the  iodine  is  changed  into  colourless 
hydriodic  acid,  see  p.  79). 

Action  and  Uses. — Those  of  arsenious  acid  or  Liquor  arsenicalis. 
The  latter  preparation  sometimes  causes  a  little  irritation  of  the 
stomach,  and  hence  it  is  necessary  to  give  the  medicine  on  a  full 
stomach.  In  this  case  the  hydrochloric  solution  is  the  appropriate 
one,  because  its  acid  is  identical  with  that  of  the  gastric  juice. 

ARSENIC  ACID.     Arsenic  Anhydride. 

AsOg  =  115  or  AS2O5  =  230. 

Contains  in  100  parts.  As  65-22  and  O  34*78. 

This  is  the  highest  state  of  oxydation  of  the  metal.  It  is  pre- 
pared by  dissolving  arsenious  acid  in  slight  excess  of  nitric  acid,  and 
boiling  down  to  dryness  in  a  platinum  vessel.  The  deliquescent 
salt  remains ;  crystals  of  the  hydrated  acid  (3HO,As05  or  H3ASO4) 
may  be  obtained  by  evaporating  the  aqueous  solution.  It  is  freely 
soluble  in  water,  forming  a  highly  acid  and  intensely  poisonous 
solution.  The  acid  is  tribasic,  resembling  phosphoric,  and  forming 
salts  isomorphous  with  the  tribasic  phosphates.  It  decomposes  the 
carbonates  and  displaces  the  volatile  acids  from  their  combinations. 
Sulphurous  acid  reduces  a  solution  of  arsenic  acid  with  the  formation 
of  arsenious  and  sulphuric  acids,  thus : 

H3ASO4 + H2SO3  =  H3ASO3  +  H2SO4 . 

Arseniates. — These  salts  give  a  brick-red  precipitate  (Ag3As04) 
with  nitrate  of  silver;  a  pale  greenish-blue  hydrocupric  arseniate 
(CUHASO4)  with  ammonio-sulphate  of  copper.  Both  precipitates 
are  soluble  in  excess  of  ammonia ;  and  a  colourless  crystalline  preci- 
pitate isomorphous  with  triple  phosphate  (see  p.  66)  with  ammonio- 
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sulphate  of  magnesia.     The  arseniates,  like  the  phosphates,  are  all 
soluble  in  dilute  nitric  acid. 

Two  arseniates,  those  of  soda  and  iron,  are  used  in  medicine. 

1.  Soda  Arsenias,  P.B.    Arseniate  of  Soda,  or  Hydrodisodic  Arseniate. 
2NaO,HO,As05+14HO,  or  NasHAsO^jVHgO. 

This  salt  is  similar  in  chemical  constitution  to  ordinary  phos- 
phate of  soda. 

Preparation. — Reduce  separately  10  ounces  of  dry  arsenious  acid, 
8^  ounces  of  dry  nitrate  of  soda,  and  5^  ounces  of  dried  carbonate  of 
soda  to  fine  powder ;  mix  thoroughly ;  place  the  mixture  in  a  large 
clay  crucible,  and  cover  it  with  the  lid.  Expose  to  a  full  red  heat 
till  all  effervesence  has  ceased,  and  complete  fusion  has  taken  place. 
Pour  out  the  fused  salt  on  a  clean  flagstone,  and  as  soon  as  it  has 
solidified,  and  while  it  is  still  warm,  put  it  into  boiling  water, 
stirring  diligently.  When  the  salt  has  dissolved,  filter  the  solution 
and  set  it  aside  to  crystallise.  Drain  the  crystals,  and  having  dried 
them  rapidly  on  filtering  paper,  put  them  in  a  stoppered  bottle. 

The  nitrate  of  soda  yielding  oxygen  to  the  arsenious  acid,  con- 
verts it  into  arsenic  acid,  which  expels  the  carbonic  acid  of  the 
carbonate  and  unites  with  the  whole  of  the  base  present  to  form 
pyroarseniate  of  soda,  isomorphous  with  the  pyrophosphate  of  that 
base  (see  p.  162),  carbonic  and  nitrous  acid  gases  escaping  : 

AS2O.3  -}-  Na2C03  4-  SNaNOo  =  Na^AsgOy  -f  COg  +  NgOg . 

Solution  in  water  converts  the  pyroarseniate  into  the  ordinary  salt : 

Na4As207  +  HgO  =  2Na2HAs04 . 

Characters  and  Tests. — Colourless  transparent  prisms,  soluble  in 
water.  The  solution  is  alkaline,  and  gives  white  precipitates  with 
chloride  of  barium  (Ba32As04),  chloride  of  calcium  (Ca32As04), 
and  sulphate  of  zinc  (Zn32As04),  and  a  brick-red  precipitate  with 
nitrate  of  silver  (Ag3As04),  all  of  which  are  soluble  in  nitric  acid. 
Heated  to  300°,  it  loses  40 '38  per  cent,  of  its  weight  (the  water  of 
crystallisation).  A  watery  solution  of  10  grains  of  the  residue 
treated  with  53  gr.  measures  of  the  volumetric  solution  of  soda 
continues  to  give  a  precipitate  with  the  volumetric  solution  of 
nitrate  of  silver  until  1613  gr.  measures  of  the  latter  have  been 
added  (indicating  the  presence  of  10  grains  of  dry  arseniate  of  soda). 

Action  and  Uses. — Those  of  arsenious  acid  and  Liquor  arsenicalis. 
It  is  considered  milder  than  these. 

Dose. — iVth  to  Jth  of  a  grain,  given  as  the  following  solution : 

1.  Liquor  Sodse  Arseniatis,  P.B,     Solution  of  Arseniate  of  Soda. 

This  is  prepared  by  dissolving  4  grains  of  arseniate  of  soda 
(rendered  anhydrous  by  a  heat  not  exceeding  300°)  in  1  fluid  ounce 
of  water. 

Dose. — 5  to  10  minims  (=  Tjth  to  tVth  of  a  grain)  gradually 
increased  if  necessary  to  20  (=  g^th  of  a  grain). 
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2.  Ferri  Arsenias,  P.J5.     Arseniate  of  Iron. 

3FeO, AsO,^  or  Fe32As04 . 

The  arseniate  of  iron  is  partially  oxydised.  It  is  prepared  by 
precipitating  a  solution  of  arseniate  of  soda  by  one  of  sulphate  of 
iron.  It  has  been  long  used  by  Continental  physicians,  having 
received  the  approval  of  a  commission  of  the  French  Academy  in 
1864. 

Preparation. — Dissolve  4  ounces  of  arseniate  of  soda,  dried  at  300°, 
and  3  ounces  of  acetate  of  soda  in  2  pints,  and  9  ounces  of  sulphate  of 
iron  in  3  pints  of  boiling  water;  mix  the  two  solutions ;  collect  the 
white  precipitate  which  forms  on  a  calico  filter,  and  wash  until  the 
washings  cease  to  be  affected  by  a  dilute  solution  of  chloride  of 
barium.  Squeeze  the  washed  precipitate  between  folds  of  strong 
linen  in  a  screw  press,  and  dry  it  on  porous  bricks  in  a  warm  air 
chamber  whose  temperature  shall  not  exceed  100°. 

Arseniate  of  soda,  like  the  normal  phosphate  (see  p.  162),  libe- 
rates acid  when  mixed  with  solutions  of  the  metallic  salts,  thus : 

2Na2HAs04  +  SFeSO^ = FegS ASO4  +  NagSO^  +  H2SO4  . 
As  the  arseniate  of  iron  is  soluble  in  the  free  sulphuric  acid,  a  loss 
would  occur,  and  to  avoid  this,  acetate  of  soda  is  employed  in  the 
above  process,  the  nascent  sulphuric  acid  decomposing  it  and  liberat- 
ing acetic  acid,  which  has  no  solvent  action  on  the  ferrous  arseniate, 
in  its  place.  The  arseniate  of  iron  must  be  quickly  dried  and 
preserved  from  the  air;  for,  like  all  the  protosalts  of  iron,  it  is 
liable  to  peroxydation. 

Characters  and  Tests. — ^A  tasteless  green  amorphous  powder, 
insoluble  in  water,  but  readily  in  hydrochloric  acid.  This  solution 
gives  a  copious  light  blue  precipitate  with  yellow  prussiate  of  potash 
(indicating  a  little  persalt  of  iron),  and  a  still  more  abundant  one  of 
a  deeper  colour  with  the  red  prussiate  of  potash  (the  iron  being 
chiefly  in  the  form  of  protosalt,  see  p.  197).  A  small  quantity  boiled 
with  an  excess  of  caustic  soda  gives  a  solution  (of  arseniate  of 
soda),  which  when  filtered  (from  oxyde  of  iron  which  is  formed, 
Fe32AsO4  +  6NaHO  =  3FeOH2O  +  2Na3As04),  and  neutralised  ex- 
actly by  nitric  acid,  forms  a  brick-red  precipitate  (Ag3As04)  on  the 
addition  of  nitrate  of  silver.  The  solution  in  hydrochloric  acid, 
when  diluted,  gives  no  precipitate  with  chloride  of  barium  (absence 
of  sulphuric  acid).  20  grains  dissolved  in  an  excess  of  hydrochloric 
acid,  diluted  with  water,  continue  to  give  a  blue  precipitate  with 
the  red  prussiate  of  potash  until  at  least  170  gr.  measures  of  the 
volumetric  solution  of  bichromate  of  potash  have  been  added  (indi- 
cating the  proper  proportion  of  protosalt  of  iron.  The  iron  in  the 
salt  is  apt  to  become  peroxydised,  especially  if  it  is  not  quickly 
dried,  and  there  should  l)e  at  least  so  much  of  the  protoxide  as  to 
require  this  quantity  of  the  bichromate  to  peroxydise  it). 

Action.     Uses. — Applied  externally,  it  is  a  caustic ;  given  inter- 
nally, it  is  dissolved  in  the  stomach,  and  acts  like  other  compounds 
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of  arsenic.  Mr  Carmicliael  used  it  as  an  application  to  cancerous 
tumours  and  sores.  It  forms  a  slough,  which  separates  in  a  few 
days.  It  may  be  diluted  with  4  parts  of  phosphate  of  iron,  30 
grains  of  the  arseniate  being  used  with  120  grains  of  the  phosphate. 

Cazenave  and  Biett  have  given  it  internally  in  herpetic  and 
squamous  eruptions.  M.  Dupare  states  that  it  does  not  produce  the 
same  unpleasant  symptoms  as  the  alkaline  salts  of  arsenic. 

JDose. — tV  to  ^  of  a  grain  in  pill.  For  external  use,  30  grains  may 
be  made  into  an  ointment  with  1  ounce  of  lard.  Its  use  as  a  caustic 
is  dangerous,  and  requires  the  greatest  caution.  Since  it  possesses 
no  advantage  over  less  dangerous  compounds,  it  ought  not  to  be 
used  for  this  purpose. 

SULPHIDES  AND  IODIDE  OF  ARSENIC. 

The  most  important  of  these  are  the  two  native  sulphides,  realgar 
and  orpiment,  and  the  diarsenic  pentasulphide,  -A^s.^Sg,  which  corre- 
sponds in  constitution  to  arsenic  anhydride,  AsgO^.  Of  these  the 
first  two  only  require  notice  in  this  work. 

1.  Realgar,  AsS2  =  107  or  As2S2  =  214,  was  in  ancient  times  em- 
ployed in  medicine,  and  still  is  in  India.  It  is  usually  met  with  in 
red  vitreous  masses,  or  as  a  red  powder,  being  employed  as  a 
pigment.  It  is  very  poisonous,  and  acts  in  the  same  way  as  arsenious 
acid. 

2.  Orpiment  (Auripigmentum),  or  Sesquisulphide  of  Arsenic, 
AsS3  =  123  or  As2S3  =  246,  may  be  produced  artificially  by  passing 
sulphuretted  hydrogen  through  solution  of  arsenious  acid.  The 
orpiment  of  the  shops  is  a  mixture  of  sulphide  and  arsenious  acid, 
and  is  hence  more  rapidly  poisonous  than  natural  orpiment.  After 
death,  any  arsenious  acid  contained  in  the  body  is  converted  into 
sesquisulphide  by  the  sulphuretted  hydrogen  generated  in  the 
decomposition  of  the  body. 

King^s  Yellow  is  another  impure  sulphide,  of  which  the  finest 
kinds  are  said  to  be  imported  from  the  East.  Dr  Christison  states 
that,  according  to  his  experiments,  it  contains  a  large  proportion  of 
sul]3hide  of  arsenic,  some  lime  and  about  16  per  cent,  of  sulphur. 

1.  Teriodide  of  Arsenic,  Arsenici  teriodidum,  Aslg  or  Aslg,  is  an 
orange -red  powder,  without  taste  or  smell,  easily  volatilised.  It  may 
be  obtained  by  heating  a  mixture  of  1  part  of  metallic  arsenic  with  3 
parts  of  iodine.  It  is  soluble  in  both  water  and  alcohol,  and  has  the 
action  of  arsenic  and  iodine.  It  has  been  administered  with  benefit 
in  doses  of  J,  gradually  increased  to  J  of  a  grain,  in  some  chronic 
cutaneous  diseases,  as  lepra  and  psoriasis.  It  is  contained  in  the 
next  preparation. 

2.  Liquor  Arsenici  et  Hydrargyri  hydriodatis.    Solution  of  Iodides 
of  Arsenic  and  Mercury.     Donovan\s  Solution. 

This  preparation  was  introduced  into  medical  practice  by  Mr 
Donovan  of  Dublin. 
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Preparation. — Rub  together  6  grains  of  arsenic  in  fine  powder,  16 
grains  of  mercury,  50j  grains  of  iodine,  and  -^  a  fluid  drachm  of 
alcohol,  until  a  dry  mass  is  obtained ;  and  having  triturated  8  fluid 
ounces  of  water  with  this  in  successive  portions,  let  the  whole  be 
transferred  to  a  flask,  and  heated  until  it  begins  to  boil.  When 
cool  add  water  to  make  it  measure  8  fluid  ounces  and  6  drachms. 

The  alcohol  aids  the  combination  of  the  iodine  with  the  metals. 
The  iodine  used  is  about  sufficient  to  convert  the  arsenic  into  a 
teriodide  (Aslg),  and  the  mercury  into  a  periodide  (Hgig).  The 
proportion  of  the  three  elements  in  1  fluid  ounce  are  equivalent  to 
1  grain  of  arsenious  acid,  2  grains  of  oxyde  of  mercury,  and  6  grains 
of  iodine. 

The  colour  of  the  solution  is  a  greenish-yellow ;  it  has  a  styptic 
taste ;  it  precipitates  solutions  containing  opium  or  morphia.  Mer- 
cury, iodine,  and  arsenic  may  be  recognised  in  it  by  their  respective 
tests. 

Soubeiran  forms  a  solution  containing  1  part  each  of  the  iodides 
in  100  of  the  solution,  by  dissolving  172^^  grains  of  Hgig  and  188^ 
grains  of  Aslg  in  40  ounces  of  water.  This  is  a  little  stronger  than 
Donovan^s  solution. 

Action.  Uses. — It  combines  the  effects  of  arsenic  and  mercury 
with  those  of  iodine.  It  has  been  used  successfully  in  syphilis,  as 
well  as  in  lepra  and  other  skin  diseases. 

Dose, — 10  to  30  minims ;  to  be  given  cautiously,  like  the  other 
preparations  of  arsenic. 

SILVER:  Ag  =  108  or  Ag  =  108.     F.  Argent,    G.  Silher, 

Silver  is  found  native  or  combined  with  sulphur,  in  considerable 
quantities;  also  as  a  chloride,  and  alloyed  with  other  metals, 
especially  lead,  gold,  antimony,  arsenic,  copper.  It  is  widely 
diffused  in  nature.  It  is  separated  from  its  ores  by  the  process  of 
amalgamation ;  or  from  argentiferous  galena,  by  roasting  to  expel 
the  sulphur,  and  submitting  the  lead  (which  contains  silver)  to  the 
process  of  cupellation.  The  Arabs  are  thought  to  have  been  the 
first  to  employ  it  in  medicine.  In  its  metallic  state  it  is  inert,  and 
being  little  liable  to  alteration,  or  to  be  affected  by  reagents,  it  is 
much  employed  for  surgical  instruments  and  chemical  vessels. 

Argentum  purificatum,  P.B.     Pure  Metallic  Silver, 

Is  prepared  by  dissolving  commercial  silver  in  nitric  acid.  The 
liquid  is  diluted  and  filtered  from  undissolved  gold  or  sulphide  of 
silver,  and  then  precipitated  by  a  slight  excess  of  chloride  of  sodium. 
The  chloride  of  silver  is  thoroughly  washed  with  water,  mixed 
with  sulphuric  acid,  and  then  reduced  by  the  introduction  of  bars 
of  zinc.  The  reduced  silver  is  digested  in  dilute  sulphuric  acid 
to  remove  basic  salts  of  zinc,  well  washed,  redissolved  in  nitric  acid, 
again  precipitated  as  chloride,  and  the  washed  chloride  reduced  at  a 
red  heat  by  a  mixture  of  chalk  and  charcoal. 
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Properties, — Silver  is  remarkable  for  its  whiteness  and  brilliancy, 
as  well  as  for  its  malleability;  sp.  gr.  10-53.  Unalterable  in  the 
air,  with  the  exception  of  a  little  tarnishing  from  the  formation  of  a 
film  of  sulphide.  It  melts  at  a  bright  red  heat  of  1873°,  and  absorbs 
22  times  its  bulk  of  oxygen  mechanically  as  charcoal  does.  On 
rapid  cooling  this  escapes  and  causes  "  spitting'^  of  the  still  fluid 
central  parts  of  the  mass,  the  ejection  of  globules  of  the  molten 
metal  resulting  from  the  rapid  contraction  of  the  solidifying  outer 
crust.  Its  vapour  may  be  oxydised  in  a  current  of  oxygen,  but  it  is 
unaffected  by  oxygen  at  lower  temperatures ;  nitric  acid  oxydises 
the  metal  very  readily.  Hydrochloric  acid  acts  but  slowly  upon  it. 
Diluted  hydriodic  acid  dissolves  it,  with  evolution  of  hydrogen. 
Boiling  sulphuric  acid  dissolves  it,  with  evolution  of  sulphurous 
anhydride.  It  combines  slowly  with  chlorine,  bromine,  and  iodine. 
Moist  chloride  of  sodium  corrodes  it  slowly  in  the  air,  chloride  of 
silver  and  soda  being  formed.  It  combines  with  phosphorus  at  a 
high  temperature.  But  sulphur  is  the  element  for  which  silver  has 
the  greatest  attraction,  and  it  soon  tarnishes  in  air  containing  a 
trace  of  the  gaseous  compounds  of  sulphur. 

Impurities. — Commercial  silver  commonly  contains  traces  of  gold, 
copper,  and  lead,  and  these  are  readily  detected  by  the  following 
tests.  The  standard  silver  of  this  country  contains  18  parts  of 
copper  to  222  parts  of  silver,  or  7*5  per  cent,  and  has  sp.  gr.  10-30. 

Tests. — It  is  wholly  soluble  in  nitric  acid  (gold  would  be  left  as 
an  insoluble  brown  powder).  If  ammonia  be  added  in  excess  to  a 
solution  of  the  metal  in  nitric  acid,  the  resulting  fluid  exhibits 
neither  colour  (absence  of  copper — see  p.  233)  nor  turbidity  (lead- 
plumbic  oxyde  which  is  insoluble  in  ammonia). 

Pharmaceutical  Uses. — The  preparation  of  Argenti  nitras.  A  thin 
sheet  of  silver  may  be  used  to  detect  the  presence  of  nitric  acid  in 
acetic  or  any  vegetable  acid.  Beiiig  soluble  in  nitric  acid,  a  solution 
containing  this  acid  would,  after  a  plate  of  silver  had  been  immersed 
a  short  time  in  it,  give  a  precipitate  (AgCl)  with  hydrochloric  acid 
or  chloride  of  sodium. 

OxYDES  OF  Silver. — Of  the  three,  viz.,  suhoxyde  (Ag^O),  oxyde 
(Ag20),  and  peroxyde  (AggOg),  the  oxyde  is  alone  thoroughly  salifi- 
able, the  other  two  are  therefore  unimportant.  The  oxyde  is  fully 
described  below. 

Characters  of  the  Salts  of  Silver. — The  soluble  salts  are 
colourless,  have  an  acrid  metallic  taste.  Their  solutions  are  neutral 
to  test  paper,  and  give  with  the  hydrates  of  the  fixed  alkalies  a  brown 
hydrated  oxyde,  and  with  their  carbonates  a  white  argentic  carbo- 
nate (Ag2C03),  both  precipitates  being  insoluble  in  excess  of  the 
precipitant;  ammonia  a  brown  precipitate,  and  its  sesguicarhonate  a 
white  carbonate,  and  both  precipitates  are  soluble  in  excess  of  the 
precipitant.  Sulphuretted  hydrogen  and  ammonic  hydrosulphide,  a 
black  precipitate  (Ag^S),  insoluble  in  excess.  Hydrochloric  acid,  or 
a  soluble  chloride^  a  white  curdy  precipitate  (AgCl),  insoluble  even 
in  boiling  nitric  acid,  but  readily  soluble  in  ammonia,  and  in  sodic 
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hyposulphite,  forming  a  very  sweet  solution.  Iodide  or  bromide  of 
potassium  give  a  yellowish-white  precipitate  (Agl  or  AgBr),  but 
sparingly  soluble  in  ammonia.  Hydrocyanic,  phosphoric,  chromic, 
oxalic,  tartaric,  and  citric  acids,  all  form  insoluble  precipitates  with 
salts  of  silver.  The  alkaline  arsenites  give,  like  the  phosphates,  a 
yellow  precipitate  (AggAsOg) ;  the  arseniates,  a  brick-red  precipitate 
(Ag3As04).  Phosphorus,  mercury,  copper,  and  zinc  precipitate  metallic 
silver. 

ARGENTI  OXYDUM,  P.B.     Oxyde  of  Silver. 

AgO-116or  Ag20  =  232. 

Contaias  in  100  parts,  Ag  93-1  and  O  6*9. 

Argentic  oxyde  or  protoxyde  of  silver  is  prepared  by  precipitating 
a  solution  of  the  nitrate  with  one  of  the  fixed  alkalies. 

Preparation. — Dissolve  J  ounce  of  crystals  of  nitrate  of  silver  in  4 
ounces  of  water,  and  having  poured  the  solution  into  a  bottle  con- 
taining 3^  pints  of  solution  of  lime,  shake  the  mixture  well,  and 
set  it  aside  to  deposit  the  oxyde.  Draw  off  the  supernatant  liquid, 
collect  the  deposit  on  a  filter,  wash  it  with  6  ounces  of  water,  and 
dry  it  at  a  heat  not  exceeding  212°.     Keep  it  in  a  stoppered  bottle. 

In  this  process  the  nitric  acid  and  oxygen  change  places,  2AgN03 
-h  CaO  =  Ca2N03  4-  Ag20.  The  product  is  contaminated  with  a  trace 
of  nitrate  of  lime,  owing  to  the  imperfect  washing  prescribed.  If  a 
sufficiency  of  water  were  used,  there  would  be  a  slight  waste,  as  the 
hydrated  oxyde  is  feebly  soluble  in  water.  The  oxyde  becomes 
anhydrous  in  the  process  of  drying.  Freshly  prepared  solution  of 
potash  or  soda  may  be  conveniently  used  instead  of  lime  water;  120 
grains  of  caustic  potash  and  320  grains  of  nitrate  of  silver  yield 
about  180  of  the  oxyde.  Lime  water  is  preferred,  because  any  car- 
bonic acid  that  may  have  been  absorbed  is  precipitated. 

Characters  and  Tests. — An  olive-brown  powder.  It  combines 
easily  with  acids  and  forms  salts,  which  are  almost  all  anhydrous; 
slightly  soluble  in  pure  water,  giving  the  solution  an  alkaline  reac- 
tion; feebly  soluble  in  ammonia,  and  the  solution  on  exposure  to 
the  air  deposits  an  explosive  black  micaceous  powder  (fulminating 
silver).  At  a  low  red  heat  the  oxyde  evolves  oxygen,  and  is  reduced 
to  the  metallic  state.  It  dissolves  completely  in  nitric  acid  with- 
out the  evolution  of  any  gas  (carbonic  acid  derived  from  the  alkali 
employed  for  precipitating  the  oxyde),  forming  a  solution  which 
has  the  characters  of  nitrate  of  silver.  29  grains  heated  to  red- 
ness leave  27  grains  of  metallic  silver  (simply  losing  2  grains  of 
oxygen). 

Action  and  Uses. — The  salts  of  silver  have  no  appreciable  physio- 
logical action;  the  oxyde  is  dissolved  in  the  acid  secretions  of  the 
alimentary  canal,  and  passes  into  the  blood,  and  thence  into  the 
various  tissues  in  which  it  is  deposited  probably  as  chloride.  Under 
the  influence  of  exposure  this  is  converted  into  a  dark  insoluble 
subchloride,  which  remains  fixed,  in  combination  doubtless  with  the 
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albumin,  in  the  vascular  corium,  imbuing  the  skin  with  a  perma- 
nent and  characteristic  leaden  colour.  This  effect  is  produced  with- 
out any  appreciable  evidence  of  the  action  of  the  silver  on  the  bodily 
functions. 

The  oxyde  is  regarded  as  a  local  astringent  and  sedative  to  the 
mucous  membrane,  and  as  a  tonic  and  sedative  to  the  nervous  sys- 
tem. Hence  it  is  employed  in  gastrodynia,  pyrosis,  in  irritable  con- 
ditions with  excessive  secretion  of  the  intestinal  mucous  mem- 
brane, in  leucorrhoea  and  dysmenorrhcea,  and  in  epilepsy  and  chorea. 
Numbers  of  epileptics  have  been  permanently  stained  by  its  use, 
but  it  has  never  yet  been  shown  that  it  has  exercised  such  a  good 
influence  in  this  disease  as  to  warrant  its  prolonged  use,  or  that 
it  is  more  beneficial  than  the  unobjectionable  salts  of  zinc  and 
copper. 

It  is  applied  externally,  in  the  form  of  powder  or  ointment, 
as  an  astringent  to  irritable  ulcers  of  the  skin  and  mucous  mem- 
brane. 

Dose, — J  to  2  grains  in  the  form  of  pill,  with  liquorice  powder. 

ARGENTI  NITRAS,  P.B.     Nitrate  of  Silver. 

AgO,NO5  =  170  or  AgNOg^lTO. 

Argentic  Nitrate.     Lunar  Caustic.      Lapis  Infernalis.     F.  Nitrate 
d^ Argent.     G.  Silhersaltpeter. 

Contains  in  100  parts,  Agfi  68*23  and  NgO,^  31  •77. 

Nitrate  of  silver  was  known  to  Geber,  and  has  been  long  em- 
ployed in  medicine.  Two  forms  are  used,  the  crystallised  and 
fused.  It  has  a  very  strong  metallic  taste,  and  is  so  bitter  as 
to  have  acquired  the  name  Fel  metallorum,  also  Centaurea 
mineralis. 

Preparation. — Add  2^  fluid  ounces  of  nitric  acid  diluted  with  6 
ounces  of  water  to  3  ounces  of  purified  silver  in  a  flask,  and  apply  a 
gentle  heat  till  the  metal  is  dissolved.  Decant  the  clear  liquor  from 
any  black  powder  which  may  be  present  into  a  porcelain  dish, 
evaporate,  and  set  aside  to  crystallise;  pour  off  the  liquor,  and  again 
evaporate  and  crystallise.  Let  the  crystals  drain  in  a  glass  funnel, 
and  dry  them  by  exposure  to  the  air,  carefully  avoiding  the  con- 
tact of  all  organic  substances.  To  obtain  the  nitre  in  rods,  fuse  the 
crystals  in  a  capsule  of  platinum  or  thin  porcelain,  and  pour  the 
melted  salt  into  proper  moulds.  Nitrate  of  silver  must  be  preserved 
in  bottles  carefully  stoppered. 

The  silver  displaces  hydrogen  from  one  portion  of  the  nitric 
acid,  and  the  nascent  hydrogen  deoxydises  another  portion  of  the 
acid,  forming  water  and  nitric  oxyde,  which  is  converted  into  per- 
oxyde  on  contact  with  the  air: 

3  Ag2  -h  8HNO3  =  6AgN03  4-  4H2O  +  2N0 . 

Characters  and  Tests. — In  hard,  anhydrous,  colourless,  tabular 
crystals  (sp.  gr.  4*336),  the  primary  form  of  which  is  the  right 
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rhombic  prism  (fig  52),  or  in  white  cylindrical  rods  of  crystalline 
structure;  soluble  in  an  equal  weight 
of  cold  water,  in  half  its  weight  of 

boiling  water,  and  in  four  parts  of         ^y^  a 

boiling  alcohol,  but  deposits  most  of        //  ^^--  / 

it  on  cooling.  The  aqueous  solution 
is  neutral  to  test  paper,  and  gives 
with  hydrochloric  acid  a  curdy- white 
precipitate  (AgCl),  which  darkens 
on  exposure  to  light  (chlorine  is  set  ^ig-  ^2. 

free  and  a  subchloride  is  formed),  and  is  soluble  in  solution  of  am- 
monia."^ The  salt  fuses  at  426°,  above  this  it  is  converted,  by  loss 
of  oxygen,  into  nitrite  of  silver,  and  at  a  bright  red  heat  it  is  com- 
pletely decomposed,  leaving  a  residue  of  metallic  silver.  A  small 
fragment  heated  on  charcoal  with  the  blowpipe,  first  melts  and  then 
deflagrates,  leaving  behind  a  dull  white  metallic  coating.  10  grains 
dissolved  in  2  fluid  drachms  of  water,  give  with  hydrochloric  acid 
a  precipitate  (AgCl),  which,  when  washed  and  thoroughly  dried, 
weighs  8  44  grains  (one  of  the  processes  for  the  estimation  of  silver, 
100  grains  of  fused  chloride  are  equivalent  to  75*27  of  the  metal). 
The  filtrate,  when  evaporated  by  a  water  bath,  leaves  no  residue 
(absence  of  impurities,  such  as  copper,  lead,  nitrate  of  potash). 

Impurities. — Pure  argentic  nitrate  or  its  aqueous  solution  is  not 
affected  by  light;  l3ut  if  organic  matter  be  present,  it  is  readily 
decomposed,  and  blackens,  from  formation  of  oxyde  in  combination 
with  the  organic  matter.  Sticks  of  lunar  caustic  are  often  grey  on 
the  surface  from  this  cause,  the  jiaper  in  which  they  are  rolled  pro- 
bably furnishing  a  trace  of  organic  matter.  The  fused  salt  is  apt  to 
contain  a  trace  of  reduced  silver,  and  if  it  be  not  prepared  from  puri- 
fied silver,  traces  of  copper  and  lead. 

Incompatibilities. — All  acids,  both  organic  and  mineral,  except  of 
course  nitric,  all  of  which  cause  an  insoluble  precipitate,  silver 
forming  a  greater  number  of  insoluble  salts  than  any  other  metal. 
The  alkalies  and  their  carbonates,  lime  water;  the  chlorides,  iodides, 
bromides,  cyanides,  phosphates,  arsenites,  and  arseniates;  spring  and 
river  water ;  astringent  infusions, — tannic  acid,  which  reduces  the 
nitrate  to  metallic  silver  with  the  formation  of  gallic  and  carbonic 
acids ;  albumin,  and  organic  matters  generally. 

Action.  Uses. — Nitrate  of  silver  resembles  the  oxyde  in  its  gene- 
ral action.  Applied  locally  in  the  solid  form,  it  is  caustic,  first 
whitening  (from  deposit  of  chloride  of  silver)  moist  surfaces,  and 
after  a  time  blackening  (from  formation  of  subchloride  or  oxyde)  a 
drier  surface.  When  rubbed  to  and  fro  three  or  four  times  upon 
the  moistened  skin,  it  produces  vesication.  It  is  thus  used  to 
destroy  morbid  growths,  and  applied  to  ulcers  and  poisoned  bites. 

*  The  addition  of  caustic  potash  or  soda  to  an  ammoniacal  solution  of  the 
chloride,  or  to  the  solution  of  ammonio-nitrate,  precipitates  fulminate  of 
silver,  sl  most  dangerous  compound,  because  it  is  liable  to  explode  even  under 
water. 
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It  is  used  in  solution  to  form  astringent  lotions,  and  collyria  in 
ophthalmia.  It  excites  a  healthy  action  in  inflamed  mucous  sur- 
faces. Internally,  in  small  doses,  it  is  given  as  an  anticonvellent, 
more  especially  in  epilepsy.  To  do  good  it  must  be  continued  for 
some  time,  and  is  then  apt  to  produce  a  leaden  hue  of  the  skin, 
which  cannot  be  removed.  It  is  sometimes  given  in  pyrosis  and 
gastrodynia,  acting  directly  on  the  mucous  membrane  of  the 
stomach. 

Dose. — J  to  2  grains,  in  the  form  of  pill.  It  is  usually  decom- 
posed into  chloride  by  the  hydrochloric  acid  of  the  stomach,  or  the 
chloride  of  the  alimentary  canal.  As  a  collyrium,  from  1  to  20 
grains  to  the  ounce.  As  an  urethral  injection,  it  should  never 
exceed  5  grains  in  the  fluid  ounce.  When  it  is  necessary  to  apply 
solid  caustic  or  a  strong  solution  (40  grains  to  1  ounce  of  water)  to 
a  corneal  ulcer,  for  example,  care  should  be  taken  to  prevent  con- 
tact of  4:he  caustic  with  the  healthy  surface,  and  this  is  best  effected 
by  a  solution  of  common  salt  (20  grains  to  1  ounce  of  water).  The 
part  to  which  the  caustic  has  been  applied  should  be  freely  brushed 
over  with  this  before  the  surfaces  are  allowed  to  fall  in  contact,  in 
order  to  decompose  any  excess  of  the  nitrate  of  silver. 

Pharmaceutical  Uses. — Employed  as  a  test  for  chlorides,  phos- 
phates, arsenites,  and  arseniates,  and  in  the  form  of  the  following 
solutions: — 1.  For  estimating  the  quantities  of  hydrocyanic  acid, 
bromine  and  arsenic  acid,  in  dilute  hydrocyanic  acid,  bromide  of 
potassium,  and  arseniate  of  soda  ;  2.  As  a  test  for  the  presence  of 
phosphoric  and  arsenious  acids. 

1.  Volumetric    Solution   of  Nitrate   of   Silver,    P.B.      1000  grs. 

measures  =  17  grains. 

Prepared  by  dissolving  170  grains  of  the  nitrate  in  a  10,000  grain 
flask,  and  afterwards  adding  more  water  until  it  measures  10,000 
gr.  measures  exactly.  The  solution  should  be  kept  in  an  opaque- 
stoppered  bottle.  1000  gr.  measures  of  this  solution  contain  J^th  of 
an  equivalent  in  grains  of  nitrate  of  silver  (or  17  grains). 

Grammes  and  cubic  centimetres  may  be  employed  instead  of 
grains  and  grain  measures;  but  for  convenience,  J^th  of  the  number 
should  be  taken.  100  cubic  centimetres  contain  y^^th  of  an  equiva- 
lent in  grammes  of  nitrate  of  silver  (or  1*7  grammes). 

It  is  used  in  testing  the  following  substances: — 

Grains.        Gr.  measures.    Grammes.        Cub.  cent 

Acid,  hydrocyanic  dilut.,  270  =     1000     or     27*0     =     100*0 

Potassii  bromidum,  10  =       840     or       1*0     =:       84*0 

Sodse  arsenias  (dry),  10  =     1613     or       I'O     =     161*3 

2.  Solution  of  Ammonio -Nitrate  of  Silver,  P.B. 

Dissolve  J  ounce  of  the  nitrate  in  8  fluid  ounces  of  water,  and  add 
solution  of  ammonia  (J  fluid  ounce  or  a  sufficiency)  until  the  pre- 
cipitate first  formed  is  nearly  dissolved.     Clear  the  solution  by  til- 
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tration,  and  then  add  water  that  the  solution  may  measure  10  fluid 
ounces. 

Pharmaceutical  Uses, — To  detect  the  presence  of  arsenious  and 
phosphoric  acids.  The  arseniates  and  normal  phosphates  liberate 
nitric  acid  when  added  to  nitrate  of  silver  (see  p.  162);  and  as  both 
the  arsenite  (AggAsOg)  and  phosphate  (Ag3P04).  of  silver  are  soluble 
in  nitric  acid,  the  ammonio-nitrate  is  required  to  precipitate  them. 
Both  salts  are  of  a  canary-yellow  colour. 

Antidotes. — Give  chlorides,  milk,  or  albumen,  and  then  evacuate 
the  stomach. 

GOLD:  Au- 196-5  or  Au  196-5. 
Aurum,     Sol.     Rex  Metallorum.     F.  Or.     G.  Gold. 

The  Greeks  and  Arabs  employed  this  metal  medicinally.  The 
alchymists  diligently  investigated  its  properties  for  the  purpose  of 
finding  the  "  elixir  vitcef^  but  the  Hindoos  seem  to  have  preceded 
them  in  this  course.  Gold  is  always  found  native,  in  cubes,  octo- 
hedra  or  tetrahedra,  or  in  plates  and  masses  (nuggets).  It  is  always 
alloyed  with  silver,  and  occasionally  contains  traces  of  copper,  anti- 
mony, osmium,  iridium,  and  tellurium. 

Properties. — Pure  gold  is  nearly  as  soft  as  lead;  it  is  the  most  mal- 
leable of  metals,  and  is  nearly  as  ductile  as  silver.  Its  fusing  point 
is  above  that  of  silver.  At  a  very  intense  heat  it  is  slightly  volatile, 
and  burns  with  a  green  flame.  Its  sp.  gr.  is  19*8 ;  its  oxyde  is 
reducible  by  heat.  Gold  is  unchanged  in  the  air ;  unaflected  by  any 
simple  acid  except  selenic,  but  soluble  in  nitro-hydro chloric  acid, 
owing  to  the  presence  of  free  chlorine.  It  combines  directly  with 
chlorine,  bromine,  and  fluorine  at  ordinary  temperatures,  and  with 
phosphorus  when  heated. 

1.  Pure  or  Fine  Gold,  P.P. 

Gold  free  from  metallic  impurities;  is  prepared  by  solution  in 
aqua  regia,  evaporating  with  excess  of  hydrochloric  acid,  diluting 
the  solution  with  a  large  quantity  of  water  to  precipitate  argentic 
chloride ;  precipitation  of  the  solution  of  auric  chloride  by  sulphate 
of  iron,  boiling  the  precipitated  metal  twice  in  fresh  portions  of 
hydrochloric  acid  to  remove  argentic  chloride  and  traces  of  iron, 
and  lastly  fusing  it  with  hydropotassic  sulphate  in  a  Hessian  crucible, 
by  which  the  last  traces  of  argentic  chloride  are  removed. 

Pharmaceutical  Uses. — The  preparation  of  solution  of  per  chloride. 
Gold  leaf  is  a  test  for  the  presence  of  free  chlorine  in  solution,  and 
was  employed  in  a  former  Pharmacopoeia  to  ascertain  the  absence 
of  free  chlorine  in  hydrochloric  acid. 

2.  Pulvis  Auri — gold  leaf  rubbed  up  with  honey  or  sulphate  of 
potash  and  then  lixiviated,  forming  a  flue  brown  powder ;  or  preci- 
pitated, as  above  indicated,  by  sulphate  of  iron — has  been  pre- 
scribed in  doses  from  -^  to  1  grain  twice  or  thrice  a  day.      MM. 
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Chretien  and  Lallemand  regarded  it  as  beneficial  in  syphilis  and 
scrofula. 

OxYDES  OF  Gold. — Of  these  two,  the  suhoxyde  (AU2O),  and  the  Ses- 
quioxyde  (AU2O3)  or  auric  acid,  the  latter  alone  has  been  used  in  medi- 
cine. It  is  prepared  by  precipitating  the  perchloride  with  magnesia, 
and  washing  the  precipitate  in  nitric  acid.  It  falls  as  a  yellow 
hydrate  from  a  weak  solution,  and  as  a  brown  anhydrous  powder 
from  a  strong  one.  It  is  gradually  reduced  by  exposure  to  light,  and 
is  immediately  resolved  into  metal  and  oxygen  at  473°.  It  is  soluble 
without  change  in  strong  nitric  and  sulphuric  acids,  but  it  is  con- 
verted into  auric  terchloride,  terbromide,  and  teriodide  respectively, 
by  hydrochloric,  hydrobromic,  and  hydriodic  acids.  It  also  com- 
bines with  the  alkalies,  forming  aurates.  Potassic  aurate  (KAuOg , 
SHgO)  is  crystalline  and  soluble. 

Characters  of  the  Salts  of  Gold. — They  are  all  decomposed 
when  ignited  in  the  air,  a  bead  of  gold  remaining ;  a  brown  pre- 
cipitate of  metallic  gold  on  the  addition  of  solution  of  sulphate  of 
iron  in  the  absence  of  nitric  acid  (6FeS04-l-  2AuCl3  =  2(Fe2S04)  + 
Fe2Cl(j-h  AU2) ;  the  formation  of  purple  of  Cassius  (Au2Sn30g,4H20), 
on  the  addition,  drop  by  drop,  of  a  mixture  of  dilute  solutions  of 
stannous  and  stannic  chloride.  Metallic  tin  gives  the  same  pre- 
cipitate, and  is  a  more  delicate  test. 

Terchloride  of  Gold :  AuCl3= 303*1. 
Contains  in  100  parts,  Au  64*86  and  CI  35*14. 

Auric  chloride,  or  terchloride  of  gold,  is  prepared  by  evaporating 
a  solution  of  the  metal  in  aqua  regia,  keeping  the  hydrochloric  acid 
in  excess,  to  dryness  at  a  temperature  not  exceeding  248°.  It  forms 
a  red  deliquescent  mass,  and  an  orange  coloured  solution  with  water, 
which  may  be  very  much  diluted  without  losing  colour.  Soluble  in 
alcohol,  and  so  very  soluble  in  sether  that  this  will  separate  it  from 
its  aqueous  solution.  It  forms  a  crystalline  compound  with  hydro- 
chloric acid  and  many  of  the  chlorides. 

Hydrochlorate  of  chloride  of  gold  has  the  following  composition  : 
AuCl3,2HCl,H20 ;  and  the 

Chloride  of  gold  and  sodium:  AuCl3NaCl,2H20.  This  is  a  per- 
manent salt ;  it  may  be  prepared  by  adding  1  part  of  chloride  of 
sodium  in  solution  to  5  parts  of  auric  chloride,  also  in  solution,  and 
crystallising  by  evaporation.  It  forms  long,  4-sided,  deep  yellow, 
prisms,  and  is  the  most  suitable  salt  of  gold  for  medicinal  use.  Its 
action  and  remedial  effects  are  said  to  resemble  those  of  corrosive 
sublimate.  It  may  be  given  in  doses  from  -^^  to  5-  of  a  grain.  It  is 
chiefly  prescribed  in  syphilis. 

1.  Solution  of  Chloride  of  Gold,  P.B, 

This  is  prepared  by  dissolving  60  grains  of  fine  gold,  which  has 
been  rolled  into  a  thin  leaf  in  a  mixture  of  1^  fluid  ounce  of  nitric 
acid  and  6  fluid  ounces  of  hydrochloric  acid,  first  mixed  with  4  fluid 


PLATINUM.  307 

ounces  of  loater.  When  tlie  gold  is  dissolved,  1  fluid  ounce  of 
hydrochloric  acid  is  added  to  the  solution,  and  it  is  then  evaporated 
at  a  heat  not  exceeding  212°  until  acid  vapours  cease  to  be  evolved. 
The  chloride  of  gold  thus  obtained  is  then  dissolved  in  5  fluid  ounces 
of  water,  and  the  solution  is  kept  in  a  stoppered  bottle. 

The  gold  unites  with  the  free  chlorine  of  the  aqua  regia  (see  p. 
306)  to  form  the  auric  chloride. 

Fharmaceutical  Use. — A  test  for  atropia. 

Iodide  of  Gold:  Aul  =  323-5. 

This  is  the  more  stable  of  the  two  iodides  of  gold.  It  is  pre- 
pared by  precipitating  the  solution  of  perchloride  of  gold  with 
one  of  iodide  of  potassium.  The  iodide  falls  with  free  iodine ; 
AuClg  +  SKI  =  Aul  +  3KC1  +  Ig . 

The  mixed  precipitate  is  placed  on  a  filter  and  washed  with  spirit, 
which  removes  the  iodine. 

The  aurous  iodide  is  a  greenish-yellow  powder,  slightly  soluble  in 
boiling  water.  It  has  been  recommended  in  secondary  syphilis,  in 
doses  of  from  ^V  ^o  tV  of  a  grain,  and  to  be  applied  in  the  form  of 
ointment. 

PLATINUM:  Pt  =  98-5  or  Pt-=197. 

Platinum  is  found  native,  alloyed  with  other  metals.  The  pure 
metal  may  be  obtained  by  precipitating  the  solution  in  aqua  regia 
by  ammonia,  and  heating  the  precipitated  ammonio-platinic  chloride 
to  redness,  and  welding  it  at  a  high  temperature.  It  is  greyish- 
white;  malleable  and  ductile;  sp.  gr.  21 '5:  fusible  before  the 
oxyhydrogen  blowpipe ;  unchanged  by  air  or  moisture ;  nitrohydro- 
chloric  acid  alone  dissolves  it,  and  this  but  slowly.  Heated  to  red- 
ness in  contact  with  caustic  alkalies,  especially  hydrate  of  lithia  and 
baryta,  an  oxyde  is  formed  which  combines  with  the  alkali,  and 
thus  the  platinum  (crucible)  is  corroded. 

Platinum  foil  and  crucibles  are  made  by  fusing  crude  platinum 
ore  by  the  oxyhydrogen  blowpipe  upon  a  bed  of  lime  with  a  small 
quantity  of  lime.  Palladium  and  osmium  are  volatilised ;  the  copper 
and  iron  are  oxydised,  and  form  fusible  compounds  with  the  lime ; 
the  platinum  remains  alloyed  with  small  portions  of  rhodium  and 
iridium,  which  improve  its  qualities  for  chemical  purposes,  making 
it  harder,  less  fusible,  and  less  liable  to  corrosion. 

Flatinum  Black  is  the  metal  in  a  minute  state  of  subdivision. 
It  is  obtained  by  adding  excess  of  carbonate  of  soda  and  some  sugar 
to  a  solution  of  perchloride  of  platinum,  and  boiling  until  a  black 
precipitate  is  formed.     This  is  washed  and  dried. 

It  has  the  property  of  absorbing  many  times  its  bulk  of  oxygen 
gas  and  condensing  it  from  the  air,  and  this  confers  upon  it  remark- 
ably active  oxydising  properties,  converting  alcohol  into  acetic  acid 
(p.  349),  and  fusel  oil  into  valerianic  acid  (p.  347),  and  causing  the 
ignition  of  combustible  gases.  This  property  is  also  possessed  in  a 
minor  degree  by  spongy  platinum. 
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Characters  of  the  Salts  of  Platinum. — These  are  illustrated 
by  the  perchloride  (see  below).  They  are  as  follows : — Complete 
decomposition  when  heated,  metallic  platinum  remaining.  Caustic 
potash,  or  any  salt  of  potash,  gives  a  yellow  crystalline  precipitate 
(2KCl,PtCl4)5  soluble  in  large  excess  of  caustic  potash.  Ammonia 
and  its  salts  give  a  similar  isomorphous  precipitate.  Caustic  soda 
gives  a  brown  precipitate  of  hydrated  dioxyde  (PtOg)  soluble  in 
excess  of  alkali. 

PERCHLORIDE  OF  PLATINUM, 

PtCl2=169-5  or  PtCl4=339. 

Contains  in  100  parts,  Pt  58-11  and  01  41*89. 

Bichloride  or  Tetrachloride  of  Platinum.    Platinic  Chloride, 

This  resembles  the  gold  salt.  It  is  deliquescent,  and  forms  a 
deep  orange-red  solution  with  water,  and  separating  from  super- 
saturated solutions  in  prisms  of  a  deep  orange  colour.  It  is  very 
soluble  in  alcohol  and  in  aether.  Heated  to  455°  it  is  converted  by 
loss  of  chlorine  into  jplatinous  chloride,  PtCl2,  and  at  a  higher  tem- 
perature metalhc  (spongy)  platinum  is  left.  It  forms  double  salts 
with  the  other  chlorides. 

Potassio-platinic  chloride,  2KCl,PtCl4  =  488,  crystallises  in  octo- 
hedra,  is  sparingly  soluble  in  water,  and  insoluble  in  alcohol  and 
aether.  It  is  decomposed  by  a  red  heat  into  potassic  chloride  and 
metallic  platinum  (see  p.  122). 

Sodio-platinic  chloride,  2NaCl,PtCl46H20,  is  soluble  in  water, 
alcohol,  and  aether.  It  may  be  prepared  by  mixing  a  solution  of  59 
parts  of  chloride  of  sodium  with  one  of  170  parts  of  perchloride  of 
platinum  and  evaporating;  it  crystallises  in  beautiful  red  striated 
prisms.  It  corresponds  to  the  chloride  of  sodium  and  gold,  and  is 
like  it  the  most  suitable  means  of  exhibiting  the  metal.  It  is  used 
like  the  gold  salt  in  syphilis.  It  is  less  corrosive,  and  may  be  pre- 
scribed in  doses  ranging  from  |^  1;o  J  of  a  grain. 

Ammonio-platinic  chloride,  2H4NCl,PtCl4 ,  is  isomorphous  with 
the  potassium  salt,  and  hke  it,  is  insoluble  in  water,  alcohol,  and 
aether.  Ammonia  is  estimated  in  this  form  (see  p.  121).  It  is  also 
a  means  of  removing  platinum  from  its  solutions,  and  for  procuring 
pure  spongy  platinum. 

1.  Solution  of  Perchloride  of  Platinum,  P,B. 

This  is  prepared  in  the  same  manner  as  the  solution  of  chloride 
of  gold;  J  ounce  of  thin  platinum  foil  is  digested  in  a  flask  at  a 
gentle  heat,  with  a  mixture  of  1  fluid  ounce  of  nitric  acid,  4  fluid 
ounces  of  hydrochloric  acid,  and  2  ounces  of  water.  If  necessary, 
more  of  the  acid  mixture  is  added  until  the  metal  is  dissolved.  The 
solution  is  then  evaporated  over  a  water  bath  in  a  porcelain  dish, 
with  1  fluid  drachm  more  of  hydrochloric  acid,  until  acid  vapours 
cease  to  be  evolved.  The  residue  is  then  dissolved  in  5  ounces  of 
water,  and  preserved  in  a  stoppered  bottle. 
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The  platinum  is  attacked,  and  dissolved  with  combination,  by  the 
free  chlorine  of  the  aqua  regia  (see  p.  93). 

Pharmaceutical  Uses. — A  test  for  potassium  (see  salts  of  potash, 
p.  122),  forming  with  solutions  of  its  salts  in  the  presence  of  free 
hydrochloric  acid  the  potassio-platinic  chloride  above  described. 
Solutions  of  the  salts  of  ammonium  give  an  isomorphous  ammonio- 
platinic  chloride,  which  is  readily  distinguished  from  the  potas- 
sium salt  by  heat  (see  p.  121). 


PAET    SECOND. 


OEGANIC  KINGDOM. 

As  it  was  found  appropriate  and  convenient  to  approach  tlie  study 
of  the  inorganic  division  of  Materia  Medica  with  a  consideration  of 
air  and  water,  so  will  it  be  found  equally  desirable  to  take  starch, 
celluUn,  sugar,  their  associates  and  derivatives,  as  an  introduction 
to  the  more  complex  organic  division  of  the  subject.  For  while 
these  bodies  form  the  natural  link  between  inorganic  and  organic 
nature,  like  air  and  water,  they  meet  us  at  every  turn  of  our  inves- 
tigations into  the  constitution  of  vegetable  life  and  structure,  and 
will  be  found  to  exercise,  or  at  least  to  indicate,  an  influence  as  uni- 
versal as  their  presence. 

CELLULIN  or  LIGNIN.     Woody  Fibre. 

This,  the  proper  ligneous  tissue,  exists  in  a  great  variety  of  condi- 
tions, as  is  illustrated  by  a  comparison  of  the  seed  of  the  Phytelephas 
or  vegetable  ivory,  linen,  paper,  and  cotton  wool,  all  of  which  are 
composed  of  tolerably  pure  cellulin. 

Characters  and  Tests,  —  When  pure  it  is  colourless,  tasteless, 
soluble  in  a  solution  of  well-washed  freshly  precipitated  cupric 
oxyde  or  carbonate  in  dilute  ammonia,  from  which  it  is  precipitated 
unaltered  by  acids.  It  is  insoluble  without  decomposition  in  other 
fluids.  Concentrated  hydrochloric  acid  dissolves  it,  and  if  the  solu- 
tion be  immediately  diluted  it  is  deposited,  but  otherwise  it  cannot 
be  recovered.  Cold  sulphuric  acid  dissolves  it,  forming  a  treacly- 
looking  liquid  which,  when  diluted  and  boiled,  is  first  converted 
into  dextrin,  and  then  into  glucose. 

Nitric  acid  converts  it  into  oxaKc  acid,  and  the  caustic  alkalies 
have  the  same  effect  (see  p.  313). 

When  subjected  to  destructive  distillation,  cellulin  is  resolved 
into  acetic  acid,  carbonic  anhydride,  carbonic  oxyde,  and  various 
hydrocarbons  (see  Acetic  acid  and  wood  tar).  "^ 

Cellulin  is  not  coloured  blue  by  iodine,  but  after  it  has  been 
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digested  in  sulphuric  acid  it  assumes  in  contact  with  this  element 
a  brilliant  blue  colour.     It  is  thus  distinguished  from  starch. 

The  following  varieties  of  cellulin  are  used  in  pharmacy  and 
medicine : — 

1.  Charta  bibula.    Filtering  Paper, 

This  is  an  almost  pure  form  of  cellulin.  Water  in  which  it  is 
macerated  should  give  no  turbidity  with  any  chemical  reagent,  and 
should  not  yield  more  than  0*1  per  cent,  of  ash  composed  of  lime 
salts. 

Two  kinds  are  needed  in  pharmaceutical  and  chemical  operations — 
a  coarse,  for  the  rapid  filtration  of  tinctures,  and  a  fine,  which  shall, 
when  swollen  with  water,  prevent  the  transmission  of  the  finer 
particles  of  precipitated  argentic  chloride. 

The  coarser  kind  is  adapted  for  the  preparation  of 

2.  Charta  gummosa.    Artificial  Parchment  or  Dialysing  Paper. 

To  prepare  this,  take  a  sheet  of  filtering  paper,  and  pass  it 
through  a  mixture  of  2  parts  of  sulphuric  acid  and  1  part  of  water 
at  59°.  The  immersion  should  last  only  a  few  seconds;  then  quickly 
transfer  the  paper  to  a  larger  bath  of  water,  and  wash  it  first  in  a 
stream  of  water,  then  in  a  weak  solution  of  ammonia,  and  finally  in 
a  stream  of  water  again,  and  dry  spontaneously.  During  this  short 
contact  the  sulphuric  acid  converts  the  outer  surface  of  the  cellulin 
into  a  glutinous  substance  which  cements  the  fibres  together.  It  is, 
according  to  Hoffmann,  intermediate  between  cellulin  and  dextrin, 
but  is  quite  insoluble  in  water. 

By  means  of  this  paper  crystalline  bodies,  soluble  in  water,  may 
be  completely  separated  from  colloid  substances,  such  as  gum  or 
albumin  (see  arabin). 

3.  Linteum.     Lint. 

This,  the  produce  of  the  Linum  usitatissimum  (which  see),  is  a 
very  pure  form  of  cellulin. 

4.  Gossypium,  P.B.     Finely-carded  Cotton. 

The  produce  of  various  species  of  Gossypium  (which  see).  This 
is  the  purest  form  of  cellulin. 

Uses. — Besides  the  uses  above  indicated  and  under  "  Gossypium," 
cellulin  furnishes  by  decomposition  pyroxylin  and  oxalic  acid. 

PYROXYLIN,  P.B.     Gun  Cotton. 

Ci8,H23,7N02,Oi5  (Hadow). 

Preparation. — Mix  5  fluid  ounces  each  of  sulphuric  and  nitric  acids 
in  a  porcelain  mortar,  immerse  1  ounce  of  cotton  in  the  mixture, 
and  stir  it  for  three  minutes  with  a  glass  rod,  until  it  is  thoroughly 
wetted  by  the  acids.  Transfer  the  cotton  to  a  vessel  containing 
water,  stir  it  well  with  a  glass  rod,  decant  the  liquor,  pour  more 
water  upon  the  mass,  agitate  again,  and  repeat  the  affusion,  agita- 
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tion,  and  decantation,  until  the  washing  ceases  to  give  a  precipitate 
with  chloride  of  barium.  Drain  the  product  on  filtering  paper,  and 
dry  in  a  water  bath. 

Edward  Hadow's  able  investigations  have  rendered  the  composi- 
tion of  this  remarkable  body  perfectly  clear.  A  certain  number  of 
atoms  of  the  hydrogen  of  the  cotton  (cellulin,  CigHgoO^^)  are  removed, 
and  their  place  supplied  by  an  equal  number  of  atoms  of  peroxyde 
of  nitrogen  (NOg),  the  resulting  compound  being  about  82  per 
cent,  heavier  than  the  cotton  employed.  The  more  concentrated 
the  acids  employed  in  the  process,  the  greater  is  the  degree  of  sub- 
stitution, and  the  heavier  and  more  explosive  the  compounds. 
Four  such  compounds  are  known: — 

1.  C^gHgijONOgjO^g  very  explosive,  insoluble  in  alcohol  +  sether. 

2.  C^gHggjSNOgjOig,  less  explosive,  soluble  in  7  sether+l  alcohol. 

3.  C^8^235'7N02,0^5,  feebly  explosive,  very  soluble  in  eether. 

4.  CigH24,6N02,Oi5  non-explosive,  sparingly  soluble  in  alcohol -f 
sether. 

The  third  of  these  compounds  results  from  the  action  of  mixed 
acids  of  the  strength  H2SO4  +  HNO3 -f- 2H2O,  which  is  nearly  that  of 
the  mixed  acids  of  the  Pharmacopoeia.  The  variety  of  pyroxylin 
under  consideration  may,  therefore,  be  assumed  to  have  the  com- 
position of  No.  3. 

Pyroxylin  is  insoluble  in  water,  alcohol,  and  dilute  acids;  soluble 
in  acetic  sether,  and  methyl  acetate.  An  aqueous  solution  of 
potash  dissolves  it  with  decomposition,  sugar,  oxalic  acid,  and 
potassic  nitrate  and  nitrite  being  formed.  Alcoholic  solution  of 
hydric-potassic  sulphide  (KHS)  reconverts  it  into  cellulin,  with 
the  formation  of  potassic  nitrite,  and  the  separation  of  sulphur 
(Hadow) : — 

2(C,8H23,7N02,Oi5)  +  14KHS  =  2{C,,1I,,0,,)  +  I4KNO2  +  7S2 . 

Tests. — Readily  soluble  in  a  mixture  of  aether  and  rectified  spirit; 
leaves  no  residue  when  exploded  by  heat. 

1.  CoUodium,  P.B.     Collodion.     A  solution  of  pyroxylin. 

Preparation. — Mix  36  fluid  ounces  of  CBther  with  12  fluid  ounces 
of  rectified  spirit,  and  add  1  ounce  of  pyroxylin.  Set  aside  for  a  few 
days,  and  should  there  be  any  sediment,  decant  the  clear  solution. 
Keep  it  in  a  well-corked  bottle. 

Characters. — A  colourless,  highly  inflammable  liquid  with  sethereal 
odour,  drying  rapidly  on  exposure  to  the  air,  and  leaving  a  thin 
transparent  film  insoluble  in  water  or  rectified  spirit. 

Use. — Chiefly  to  keep  the  edges  of  incised  wounds  in  firm  con- 
tact, for  example  those  made  in  the  operation  for  hare-lip.  It  is 
admirably  adapted  for  this  purpose,  for  it  is  not  only  very  adhesive, 
but  as  it  contracts  in  drying  it  pulls  the  parts  firmly  together. 
Layer  after  layer  should  be  applied  with  a  camel-hair  brush  until 
the  part  is  covered  with  a  thick  varnish-like  layer.  It  is  also  use- 
ful in  promoting  the  healing  of  chaps,  sore  nipples,  and  the  like. 
For  other  purposes  the  next  preparation  is  more  suitable. 
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2.  Collodium  flexile,  P.B.     Flexible  Collodion, 

Preparation. — Mix  together  6  fluid  ounces  of  collodion^  120  grains 
of  Canada  balsam,  and  1  fluid  drachm  of  castor  oil,  and  keep  in  a 
well- corked  bottle. 

Use. — ^^As  its  name  implies,  the  film  which  is  formed  on  evapora- 
tion is  flexible.  It  adheres  firmly  to  the  skin,  and  does  not  crack 
or  split  with  the  movements  of  the  part.  It  contracts  the  skin  to 
which  it  is  applied  more  moderately  than  collodion,  and  it  is,  there- 
fore, more  suitable  for  application  to  large  surfaces.  It  is  a  most 
Valuable  application  in  erysipelas  and  variola,  as  it  not  only  pro- 
tects the  inflamed  surface  from  sudden  changes  of  temperature  and 
friction,  but  gives  it  most  beneficial  support  by  virtue  of  its  con- 
tractile power. 

OXALIC  ACID.     Dihydric  Oxalate. 
2HO,C406  +  4H0  =  90  +  36  or  H2C2O42H2O  =  90  -f  36. 

This  acid  derives  its  name  from  the  wood  sorrel  (Oxalis  Acetosella) 
or  oxys  (o^vg)  of  Pliny,  which,  like  all  the  genus,  abounds  in  oxalic 
acid  in  combination  with- potash.  It  is  found  in  many  other  plants; 
the  columnar  stem  of  Cactus  pilocinereus  becomes  almost  as  heavy  as 
stone  from  the  accumulation  of  oxalate  of  lime  in  its  tissues. 
Rhubarb  root  owes  its  density  to  the  same  cause;  and  the  succulent 
leaves,  and  stalks  of  the  genus  Eumex,  notably  the  garden  rhubarb 
and  the  R.  acetosa^  are  intensely  sour  from  the  presence  of  the  acid 
binoxalate  of  potash.  It  exists  in  such  abundance  in  the  Cicer  arie- 
tinum  that  the  boots  are  said  to  be  blanched  by  walking  through  a  field 
of  the  plant.  Many  lichens  are  stiftened  by  a  deposit  of  oxalate  of 
lime. 

Oxalic  acid  is  commonly  produced  in  the  decomposition  of  other 
vegetable  acids.  When  either  of  the  following  substances,  tartaric, 
citric,  and  malic  acids,  sugar,  gum,  starch,  or  even  wood,  is  heated 
with  excess  of  caustic  potash,  potassic  oxalate  is  formed. 

Preparation. — Oxalic  acid  is  prepared  in  enormous  quantities  by 
the  action  of  caustic  alkali  on  sawdust  (cellulin).  To  a  solution  of 
caustic  soda  and  potash,  sp.  gr.  1  '35,  composed  of  two  molecules  of 
sodic  hydrate  to  one  of  potassic  hydrate,  sawdust  is  added  to  form  a 
stiff  paste,  the  mixture  is  then  carefully  heated  for  five  or  six  hours 
to  between  392°  and  482°,  so  as  to  avoid  charring.  Hydrogen  is 
given  off  continuously,  and  a  grey  mass  remains.  This  latter  is 
wholly  soluble  in  cold  water,  excepting  the  sodic  oxalate.  This  is 
decomposed  by  boiling  with  slaked  lime,  and  the  oxalic  acid  of  the 
oxalate  of  lime  thus  formed  is  set  free  by  sulphuric  acid.  Thus 
treated  sawdust  yields  about  half  its  weight  of  crystallised  oxalic 
acid. 

Characters. — Transparent,  4-sided  flattish  prisms,  soluble  in  about 
9  parts  of  cold  and  1  of  boiling  water,  and  soluble  in  alcohol;  the 
solutions  are  intensely  acid.  Slowly  heated  to  212°  the  acid  loses 
its  2  molecules  of  water,  becoming  H2C2O4,  and  between  302°  and 
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320°  tliis  dry  acid  sublimes  in  the  form  of  colourless  needles.  The 
hydrated  acid  if  suddenly  heated  is  decomposed  at  a  lower  tempera- 
ture into  water,  carbonic  anhydride,  and  formic  acid:  H2C204,2H20  = 
2H2O  +  CO2  +  HCHO2.  Above  383°  the  formic  acid  (HCHO2)  splits 
up  into  water,  and  equal  measures  of  carbonic  oxyde  and  carbonic 
anhydride.  Oxalic  acid  is  immediately  resolved  into  these  com- 
pounds when  heated  with  sulphuric  acid:  H2C204,2H20  =  3H20-1- 
CO  4-  COg.  Oxalic  acid  is  sufficiently  powerful  as  an  acid  to  liberate 
hydrochloric  acid  from  chloride  of  sodium  when  heated  with  it.  It 
is  bibasic,  and  forms  a  large  number  of  insoluble  salts  with  the  metals 
(see  "  Oxalates^y 

Action, — A  violent  corrosive  poison,  very  speedy  and  painful  in  its 
action.  Less  than  half  an  ounce  has  proved  fatal.  The  mucous 
membrane  of  the  stomach  is  either  greatly  inflamed  or  destroyed, 
according  as  the  viscus  was  empty  or  full  at  the  time  of  ingestion, 
and  to  the  strength  of  the  solution  employed.  Oxalic  acid  is  elimi- 
nated unchanged  and  usually  in  combination  with  lime,  indeed  the 
ingestion  of  small  quantities  of  oxalic  acid,  or  of  the  soluble  oxa- 
lates, as  in  the  form  of  the  vegetable  "  rhubarb,"  leads  to  the  forma- 
tion of  brilliant  octohedra  of  calcic  oxalate  in  the  urine.  Persons 
who  are  suffering  under  the  oxalic  diathesis,  or  who  are  prone  to  acid 
dvspepsia,  should  therefore  scrupulously  avoid  articles  of  diet  con- 
taining oxalates. 

Antidotes. — Chalk,  whiting,  the  plaster  of  the  ceiling  crushed 
and  given  with  water,  magnesia;  but  antidotes  are  of  little  use  unless 
taken  immediately  after  the  poison. 

Uses. — Oxalic  acid  is  much  used  for  bleaching  and  scouring 
straw  and  leather,  and  for  removing  ink  stains.  It  is  employed  as 
a  test  in  the  form  of  a  volumetric  solution,  being  more  suitable  for 
this  purpose  than  the  mineral  acids,  in  which  it  is  difficult  to  ascer- 
tain the  exact  percentage  of  real  acid. 

1.  Oxalic  Acid  Purified,  P.B, 

Is  prepared  by  dissolving  1  pound  of  commercial  oxalic  acid  in  30 
ounces  of  boiling  water,  filtering,  and  setting  the  solution  aside  to 
crystallise.  The  liquor  is  then  poured  off,  and  the  crystals  dried  by 
exposure  to  the  air  on  filtering  paper  placed  on  porous  bricks. 

Tests, — It  is  entirely  dissipated  by  a  heat  below  350°. 

2.  Volumetric  Solution  of  Oxalic  Acid,  P.B. 

1000  gr.  measures  contain  63  grains  of  the  acid, 

Preparation. — Put  630  grains  of  purified  oxalic  acid  in  crystals 
quite  dry,  but  not  effloresced,  into  the  10,000  grain  flask,  add  about 
7000  gr.  measures  of  water,  and  allow  the  acid  to  dissolve,  and  then 
add  more  water  until  it  has  the  exact  volume  of  10,000  gr.  measures. 
1000  gr.  measures  of  this  solution  contain  half  an  equivalent  in 
grains  (63  grains)  of  oxalic  acid,  and  are,  therefore,  capable  of 
neutralising  one  equivalent  in  grains  of  an  alkali  or  alkaline  car- 
bonate (the  acid  being  bibasic). 
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GraimiTes  and  cubic  centimetres  may 

be   employed  instead  of 

grains  and  grain  measures,  but  for  convenience  tVtb  of  the  numbers 

should  be  taken.     100  cubic  centimetres  contain  -^^th.  of 

an 

equi- 

valent  in  grammes  (6*3  grammes)  of  oxalic  acid,  and  will  neutralise 

xVth  of  an  equivalent  in  grammes  of  an 

alkali. 

Use, — In  testuig  the  amount  of  base 

in  the  following  solutions: — 

Grains. 

Gr.  meas. 

Grms. 

Cul).  cent. 

Ammonise  carbonas,      . 

59-0 

= 

1000  or 

5-90 

= 

100-0 

Borax,  .... 

.       191-0 

= 

1000  or 

19-10 

= 

100-0 

Liquor  ammoniee, 

85-0 

= 

500  or 

8-50 

= 

5-00 

Liquor  ammoniee  fortior. 

52-3 

= 

1000  or 

5-23 

= 

100-0 

Liquor  calcis, 

.     4380-0 

= 

200  or 

438-00 

= 

20-0 

Liquor  calcis  saccharatus, 

.       460-2 

= 

254  or 

46-02 

= 

25-4 

Liquor  plumbi  subacetatis, 

.       413-3 

= 

810  or 

41-33 

= 

81-0 

Liquor  potassse,     . 

.       462-9 

= 

482  or 

46-29 

= 

48-2 

Liquor  potassee  effervescens. 

4380-0 

= 

150  or 

438-00 

= 

15-0 

Liquor  sodse. 

.       458-0 

= 

470  or 

458-00 

= 

47-0 

Liquor  sodse  effervescens, 

.     4380-0 

= 

178  or 

438-00 

= 

17-8 

Plumbi  acetas, 

38-0 

= 

200  or 

3-80 

= 

20-0 

Potassa  caustica,  . 

56-0 

= 

900  or 

5-60 

= 

90-0 

Potassse  bicarbonas,    •  . 

50 

= 

500  or 

5 

= 

50 

Potassse  carbonas, 

83 

= 

980  or 

8-30 

= 

98 

Potassse  citras, 

102 

= 

1000  or 

10-20 

= 

100 

Potassae  tartras,    . 

113 

= 

1000  or 

11-30 

== 

100 

Potassse  tartras  acida,  . 

188 

= 

1000  or 

18-80 

= 

100 

Soda  caustica. 

40 

= 

900  or 

4-00 

= 

90 

Soda  tartarata,     . 

141 

== 

1000  or 

14-1 

== 

100 

Sodse  bicarbonas, 

84 

= 

1000  or 

8-40 

= 

100 

Sodae  carbonas,    . 

143 
Oxalates, 

= 

960  or 

14-30 

= 

96 

Oxalate  of  Ammonia  (see  p.  119)  is  employed  as  a  test  to  indi- 
cate the  presence  of  lime.  The  oxalates  are  for  the  most  part  in- 
soluble in  water  and  acetic  acid,  but  they  are  all  soluble  in  nitric 
acid.  Oxalates  of  lime,  magnesia,  baryta,  strontia,  zinc,  manganese, 
cadmium,  lead,  and  silver  are  white;  oxalate  of  silver  is  characteristic, 
for  when  the  precipitate  is  dried  and  heated  over  the  flame  of  a 
spirit  lamp  it  is  decomposed  into  silver  and  carbonic  anhydride, 
with  a  slight  explosion,  Ag2C204=Ag2  + 2 COg.  Ferrous  oxalate  is 
yellow,  cupric  oxalate  pale  blue.  These  oxalates  are  either  not  at 
all  or  only  very  feebly  soluble  in  w^ater.  On  account  of  its  com- 
plete insolubility  oxalate  of  lime  is  employed  as  the  means  of  estimat- 
ing lime.  It  is  deposited  (usually  as  exceedingly  minute  regular 
octohedra,  only  visible  as  such  when  examined  by  a  J  or  ^  inch 
object  glass)  whenever  a  neutral  oxalate,  such  as  the  oxalate  of  am- 
monia, is  added  to  a  neutral  or  alkaline  solution  of  a  salt  of  lime. 
"When  dried  at  212°  it  loses  a  molecule  of  water,  and  has  the  com- 
position, CaCgO^jHgO.  At  a  fuR  red  heat  100  parts  leave  34*15  of 
CaO,  corresponding  to  43-9  of  O2O4,  oxalic  anhydride.     The  oxalates 
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of  the  metals  of  tlie  alkalies  and  earths  are  decomposed  at  a  dull  red 
heat  into  carbonates  without  charring,  carbonic  oxyde  burning  on 
the  surface  with  a  pale  blue  flame. 

OXALATES  OF  POTASH. 

Oxalic  acid  forms  both  normal  and  acid  salts  with  the  alkali 
metals,  and  these  are  likely  to  come  under  the  notice  of  the  medical 
man,  as  they  occur  in  the  juices  of  plants,  or  in  the  form  of  salt  of 
sorrel  or  "  salt  of  lemons."    They  are  as  follows: — 

1.  Normal  or  Dipotassic  Oxalate:  K2C204,H20. 

Obtained  by  neutralising  oxalic  acid  with  carbonate  or  caustic 
potash,  and  concentrating  the  solution.  It  crystallises  in  prisms 
which  are  efflorescent,  and  very  soluble. 

2.  Hydropotassic  Oxalate  or  Binoxalate  of  Potash :  KHC204,H20 . 

Sal  Acetosellce.  Bel  dJoseille,  Salt  of  Wood  Sorrel. 
This  is  the  form  in  which  oxalic  acid  exists  in  the  acid  species  of 
Oxalis,  Eumex,  Rheum,  Geranium,  &c.  In  Germany  and  Switzer- 
land it  is  still  prepared  from  the  expressed  juices  of  the  wood  sorrel 
{Oxalis  Acetosella)»  500  parts  of  the  plant  yield  4  parts  of  the  crys- 
tallised salt.  It  may  be  prepared  in  the  same  way  as  the  former, 
adding  a  double  quantity  of  oxalic  acid.  It  crystallises  in  large 
rhombic  prisms,  permanent  in  the  air,  of  acid  taste,  and  sparingly 
soluble  in  water  (requiring  about  40  parts). 

3.  Quadroxalate  of  Potash:  KHC204,H2C204,2H20 . 

Erroneously  called  "  Salt  of  Lemons,'^  and  may  be  prepared  in  the 
same  way  as  the  normal  salt  by  adding  three  times  as  much  oxalic 
acid.  It  crystallises  in  large  rhombic  prisms,  and  is  the  least 
soluble  of  all  the  oxalates  of  potash. 

Action  and  Uses, — Both  salt  of  sorrel  and  "salt  of  lemons"  are 
commonly  used  for  removing  iron  mould  and  ink  stains;  and  as  their 
poisonous  properties  are  well  known,  they  have  often  been  taken 
with  suicidal  intent.  They  are  violent  corrosive  poisons.  Dr 
Taylor  quotes  a  case  in  which  ^  an  ounce  of  the  salt  of  sorrel,  taken 
by  mistake  for  cream  of  tartar,  killed  a  woman  within  ten  minutes 
They  are  identical  with  oxalic  acid  in  their  action,  and  the  anti- 
dotes are  the  same. 

STARCH :  x  (CqH^qO^), 

Starch  is  the  farina  or  flour  of  seeds  and  soft  cellular  roots  and 
stems.  Thus,  if  wheat  flour  made  into  a  paste  with  water,  or  thin 
slices  of  potatoes  be  washed  on  a  piece  of  muslin,  a  milky  fluid  will 
pass  through,  which  on  standing  becomes  clear  from  the  deposit  of 
the  minute  granules  of  starch  which  previously  gave  it  the  milky 
appearance. 

Characters. — When  this  deposit  is  examined  by  the  microscope,  it 
is  found  to  be  composed  of  separate  granules,  usually  of  characteristic 
appearance  and  size  for  the  same  plant,  but  varying  much  in  both 
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according  to  tlie  source  from  which  it  is  derived.     Potato  starch 
(P,  fig.  53)  may  be  taken  as  the  typical  form.     It  is  composed  of 


Fig.  53. 

flattened  ovate  grannies,  about  -^  in.  broad  and  -sh-^  in.  long,  and 
marked   with  excessively  delicate    lines   concentric   with    a   spot 
or    hilum  which  is   usually  found   at    one  end   of  the  granule. 
Tous  les  Mois  (fig.  54),  the  starch  de- 
rived from  the  tubers  of  Canna  coccinea 
and  G.  edulis,  is  remarkable  for  great  size 
(about  the  -^iu  inch)  and  beauty  of  the 
granules,  which  give  a  broken-glisten- 
ing appearance  to  this  variety.     Wheat 
starch  (W,  fig.  53),   and  the   starch  of 
the  cereal  grains  generally,  are,  on  the 
contrary,  destitute  of  concentric  mark- 


ings, and  these  varieties,  when  magni- 


Fig.  54. 
Tous  les  Mois. 


fied,  present  the  soft  glistening  appear- 
ance and  dark  borders  of  minute 
spherules  or  masses  of  oil.  The  granules  are  tolerably  uniform  in 
size,  if  we  except  those  of  rice  (E,  fig.  53),  which  are  smaller  than 
those  of  any  other  starch  (-^-q^^  inch).  Those  of  wheat,  barley, 
and  oats  average  about  the  t-oVo-  of  an  inch  in  diameter ;  those  of 
rye  are  a  little  larger  (-shj  inch),  and  they  usually  present  two  to 
five  dark  cracks,  extending  from  the  hilum  in  various  directions. 
Those  of  maize  are  a  little  smaller  than  wheat  starch ;  the  hilum  is 
cracked  and  the  granules  are  irregular,  from  mutual  pressure,  like 
those  of  rice.  Arrowroot  (West  Indian,  fig.  55),  from  the  tubers  of 
Maranta,  and  East  Indian  (A,  fig.  53),  from  those  of  Curcuma,  are 
about  the  same  size  as  rye  grains,  but  the  granules,  like  those  of  root 
starch  generally,  are  more  elongated,  and  the  striae  are  well  marked. 


Fig.  55. 
West  Indian  Arrowroot. 


Fig.  56.— Sago. 


Fig.  57.— Tapioca. 


Sago  starch  (fig.  56)  and  tapioca  starch  (fig.  57)  closely  resemble 
each  other;   the   granules  are  spherical   or  mullar-shaped,  about 
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T^  inch  in  diameter,  and  present  well-marked  rings  and  a  minute 
stellate  hilum. 

Starch  is  insoluble  in  cold  water,  and  owing  to  its  sp.  gr.  (1*5).  it 
is  rapidly  deposited  when  mixed  with  it.  It  may  be  preserved 
unchanged  under  cold  water  for  an  indefinite  time;  but  if  the 
mixture  be  heated  to  about  140°,  the  starch  absorbs  water,  the 
grains  swell  to  a  great  size,  and  become  transparent  and  mucila- 
ginous, and  the  mixture  assumes  the  characters  of  a  clear  mucilage, 
thick  and  viscous  in  proportion  to  the  quantity  of  starch  present. 
If  it  be  now  mixed  with  a  large  quantity  of  water,  the  swollen 
granules  are  deposited,  leaving  only  a  portion  of  the  amylaceous 
matter  in  solution,  which  is  precipitated  by  alcohol,  tannic  acid, 
and  ammoniacal  plumbic  acetate,  forming  with  the  latter  the  defi- 
nite compound  Ci2Hi809,2PbO.  If  starch  be  boiled  under  pressure  at 
302°,  with  about  10  parts  of  water,  a  portion  dissolves,  forming  a 
thin  solution  which  filters  readily  when  hot,  but  on  cooling  deposits 
minute  spherical  granules,  which  after  drying  are  sparingly  soluble 
in  cold  water  and  readily  in  hot. 

When  dried  between  212°  and  250°,  starch  loses  18  per  cent,  of 
water  and  becomes  anhydrous.  Maintained  at  about  401°  for  one 
or  two  hours,  it  is  converted  into  dextrin^  CgH^oOg,  becoming  com- 
pletely soluble  in  water,  and  forming  a  viscid,  adhesive  solution, 
like  that  of  gum,  for  which  it  is  employed  under  the  name  of 
British  gum,  or  leiogomme,  in  the  arts.  Ordinary  hydrous  starch 
undergoes  this  conversion  by  suddenly  exposing  it  to  a  heat  of  320°. 
Under  the  influence  of  animal  ptyalin  and  vegetable  diastase, 
apparently  identical  albuminous  ferments,  the  former  existing  as  a 
constant  constituent  of  the  saliva,  and  the  latter  always  formed 
during  the  germination  of  seeds,  starch  is  converted  in  sugar. 

Action  and  Uses. — Since  sugar  is  readily  converted,  in  the  pro- 
cess of  fermentation,  into  alcohol,  starch  is  indirectly  the  source  of 
the  various  kinds  of  spirit.  As  an  article  of  diet  it  is  demulcent 
and  nutritious.  Starch  in  the  form  of  dry  powder  is  a  valuable 
absorbent  and  soothing  application,  and  as  such  is  much  employed  to 
prevent  intertrigo  in  infants,  and  to  relieve  this  condition  in  adults. 
Mixed  with  equal  parts  of  calamine  or  oxyde  of  zinc,  it  gives  great 
relief  in  eczema.  "Violet"  or  "hair  powder"  is  starch  scented 
with  powdered  orris  root. 

Amylum,  P.B,     Wlieat  Starch. 

The  starch  procured  from  the  seeds  of  Triticum  vulgare  (which 
see). 

Characters  and  Tests. — In  white  columnar  masses.  When  rubbed 
with  a  little  cold  water,  it  is  neither  acid  nor  alkaline  to  test  paper ; 
and  the  filtered  liquid  does  not  become  blue  on  the  addition  of 
solution  of  iodine  until  it  is  mixed  with  boiling  water  and 
cooled. 

Pharmaceutical  Uses. — A  constituent  of  Pulvis  tragacanthse 
compositus,  and  of  the  following  two  preparations  : — 
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1.  Mucilago  Amyli,  P.B.     Mucilage  of  Starch. 

Preparation. — Triturate  120  grains  of  wheat  starch  with  10  ounces 
of  water  gradually  added ;  then  boil  for  a  few  minutes,  constantly 
stirring. 

Action  and  Uses. — Demulcent ;  chiefly  employed  in  enemata. 
It  is  also  useful  to  the  surgeon  for  the  purpose  of  stiffening  band- 
ages around  fractured  limbs. 

Pharmaceutical  Uses. — In  the  preparation  of  Enema  aloes,  E. 
magnesise  sulphatis,  E.  opii,  and  E.  terebinth inse. 

2.  Glycerinum  Amyli,  P.B.     Glycerin  of  Starch. 

Preparation. — Eub  together  1  ounce  of  starch  and  8  fluid  ounces 
of  glycerin  until  they  are  intimately  mixed ;  then  transfer  the  mix- 
ture to  a  porcelain  dish,  and  apply  a  heat  gradually  raised  to  240°, 
stirring  it  constantly  until  the  starch  grains  are  completely  broken 
and  a  transparent  jelly  is  formed. 

Use. — A  substitute  for  simple  ointment  when  grease  is  objection- 
able; to  which,  however,  it  is  far  inferior  in  soothing  properties, 
undiluted  glycerin  being  rather  irritant  and  healing  to  tender 
surfaces.  If  used  at  all,  this  preparation  should  be  diluted  with 
two  parts  of  water. 

SUGAR. 

Of  the  several  varieties  of  sugar,  the  three  most  important  are — 1. 
Cane  Sugar ;  2.  Milk  Sugar ;  and  3.  Grape  or  Starch  Sugar.  These 
have  the  following  properties  in  common : — a  sweet  taste,  solubility 
in  water;  exercise  right-handed  rotation  on  a  ray  of  polarised  light; 
reduce  an  alkaline  solution  of  potassic  cupric  tartrate,  and  the  salts 
of  mercury,  silver,  and  gold  when  boiled  with  them ;  susceptible  of 
alcoholic  fermentation  (milk  sugar  not  directly  so).  Heated  above 
420°,  decomposition  into  carbon,  a  little  oily  hydrocarbon,  acetic  acid, 
acetone,  aldehyd,  light  carburetted  hydrogen,  and  carbonic  oxyde. 

SACCHARUM  PURIFICATUM,  P.B.     Refined  Sugar. 
C,4H22022=342,  or  C^^JL^fi^^  =  Z^% 

Pure  cane  sugar  prepared  from  the  juice  of  the  stem  of  Saccharum 
officinarum  (which  see),  from  plants  cultivated  in  the  West  Indies 
and  other  tropical  countries. 

Characters. — Compact  crystalline  conical  loaves,  known  as  "  lump 
sugar."  By  spontaneous  evaporation  of  an  aqueous  solution,  it 
crystallises  in  bold,  four-sided  oblique  rhombic  prisms,  with 
dihedral  or  hemihedral  summits  ("sugar  candy '^);  sp.  gr.  1*6; 
soluble  in  half  its  weight  of  cold  water,  forming  a  thick,  viscid 
syrup,  of  sp.  gr.  1  '33 ;  in  80  parts  of  alcohol ;  in  about  65  of  recti- 
fied spirit ;  insoluble  in  aether.  The  aqueous  solution  produces  a 
right-handed  rotation  on  a  ray  of  polarised  light.  By  prolonged 
boiling  it  assimilates  another  molecule  of  water,  and  forms  uncrys- 
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tallisable  sugar  (fruit  sugar,  inverted  sugar,  or  laevulose,  Cf^Hy^OQ). 
If  the  boiling  be  still  further  continued,  another  molecule  of  water 
is  absorbed,  and  the  fruit  sugar  is  converted  into  grape  sugar, 
Cq1Ii20q,11.2^i  minute  quantities  of  brown,  feebly  soluble  and 
uncrystallisable  ulmin  and  formic  acid  being  simultaneously 
formed ;  the  presence  of  chlorides  and  weak  acids,  either  organic  or 
inorganic,  facilitate  these  changes. 

Sugar  forms  definite  compounds  with  bases,  some  of  which  are 
soluble  in  excess  of  sugar,  and  others  are  soluble  in  alkaline  solu- 
tions. Thus,  oxyde  of  lead,  lime,  and  baryta  dissolve  to  a  consider- 
able extent  in  syrup.  Lead  unites  to  form  two  compounds,  viz., 
0^2^18^^2011  ^^^  012^16^^3^11  •  Lime  dissolves  to  a  much  larger 
extent  (see  p.  173),  forming  Ci2H220iiCaO ;  very  soluble  in  cold 
water,  but  when  boiled  coagulates  like  white  of  egg;  and  the 
coagulum,  when  separated,  is  found  to  be  Ci2H220,i,3CaO.  The 
combination  of  sugar  with  the  oxydes  of  iron  and  copper  is  not 
precipitated  by  alkalies.  Sugar  forms  deliquescent  double  salts 
with  calcic  and  sodic  chloride.  The  latter,  according  to  Peligot, 
has  the  following  composition,  2NaCl,Ci2H2oOiQ,Ci2^220ii  (see  the 
analogous  salts  of  gum,  under  "  Acacia  ").  Sulphuric  acid  poured  on 
moistened  sugar  or  thick  syrup  converts  it,  with  the  extrication  of 
much  heat,  carbonic  and  formic  acids,  into  a  bulky  mass  of  carbon 
containing  ulmic  acid.  Nitric  acid  of  sp.  gr.  1*25  converts  it  into 
saccharic  acid,  and  the  strong  acid  into  oxalic  acid  with  the  extrica- 
tion of  carbonic  anhydride.  Sugar  fuses  at  320°,  and  on  cooling 
assumes  the  viscous  condition  in  which  it  is  known  as  '^  barley 
sugar.''  It  is  deliquescent,  freely  soluble  in  alcohol,  and  exerts  little 
or  no  rotatory  power  on  a  ray  of  polarised  light.  After  a  time  this 
variety  loses  its  transparency,  assumes  a  fine  cry stalline  structure,  and 
with  the  evolution  of  heat,  thus  returns  to  the  normal  crystalline 
form  (see  the  parallel  case  of  sulphur,  p.  50).  At  401°  to  420°  sugar 
parts  with  two  molecules  of  water,  and  forms  a  brown  deliquescent 
mass,  with  the  pleasant  odour  of  burnt  sugar  called  Caramel.  It  is 
used  by  cooks,  confectioners,  and  distillers  as  a  colouring  agent. 

Action  and  Uses. — Sugar  being  a  crystalloid  is  readily  absorbed 
into  the  blood,  and  is  partly  resolved  into  water  and  carbonic  anhy- 
dride, in  which  form  it  is  extricated  by  the  lungs;  and  is  jjartly  ap- 
plied to  the  nutrition  of  the  fatty  tissues.  Too  free  a  use  of  sugar 
leads  to  adiposity,  and  this  becomes  very  great  if,  from  want  of  suf- 
ficient exercise,  the  respiratory  function  be  sluggish.  In  disordered 
states  of  the  blood,  lactic  and  oxalic  acids  appear  to  be  formed  in  the 
decomposition  of  sugar,  which  may  thus  originate  the  rheumatic  and 
oxalic  diathesis.  As  fuel  to  the  respiratory  process,  sugar  is  a  suit- 
able, and,  in  the  absence  of  fatty  food,  a  necessary  article  of  diet. 

Sugar  and  syrup  are  antiseptic,  and  they  are  largely  used  for 
preserving  meat  and  fruit.  Pharmaceutically  it  is  employed  to 
prevent  the  peroxydation  of  iron  and  to  increase  the  solubility  of 
lime  in  water. 

Pharmaceutical    C/ses.— In   the  preparation   of   Confectio  rosae 
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caninse,  C.  rosae  Gallicae,  C.  sennee,  Ferri  carbonas  saccharata,  Liquor 
calcis  saccharatus,  MiRtura  ferri  composita,  M.  guaiaci,  Pilula  ferri 
iodidi,  Pulvis  cretae  aromaticus,  P.  amygdalae  compositus,  P.  traga- 
canthae  compositus,  Suppositoria  morphiae.  The  syrups  and 
lozenges. 

1.  Syrupus,  P.B,     Syrup, 

Preparation. — Dissolve  5  pounds  of  refined  sugar  in  2  pints  of 
water  with  the  aid  of  heat,  and  add,  after  cooling,  sufficient  water  to 
make  the  weight  of  the  product  7i  pounds.  The  sp.  gr.  should 
be  1-33. 

Pharmaceutical  Uses. — The  preparation  of  Mistura  cretae,  M. 
kreasoti,  Pilula  cambogiae  composita,  Syrupus  aurantii,  S.  zingi- 
beris. 

2.  Theriaca,  P.B.     Treacle. 

The  uncrystallised  residue  of  the  refining  of  sugar,  or  "  Sacchari 
fex." 

Cane  juice  contains  a  little  albuminous  matter,  which,  acting  as  a 
ferment,  leads  to  the  development  of  a  small  proportion  of  vegetable 
acid  in  the  process  of  boiling,  and  this,  in  turn,  leads  to  the  forma- 
tion of  uncrystallisable  sugar  (see  p.  319).  The  same  effect  results 
from  the  long-continued  boiling  and  high  temperature  to  which  the 
syrup  is  exposed.  It  is  properly  defined  as  an  "uncrystallised 
residue  ;"  for  a  portion  at  least,  according  to  Peligot  ^  of  its  weight, 
of  the  syrup,  is  crystallisable  by  suitable  means. 

Characters. — A  thick  brown  fermentable  syrup,  very  sweet,  not 
crystallising  by  rest  or  evaporation ;  sp.  gr.  about  1  '4.  It  is  nearly 
free  from  empyreumatic  odour  and  flavour. 

Pharmaceutical  Uses. — The  formation  of  pills,  for  which  it  is  well 
adapted,  because  it  does  not  dry  on  exposure.  It  is  used  in  the 
following : — Pilula  assafoetidae  composita,  P.  conii  comp.,  P.  ipecacu- 
anhae  et  scillae,  P.  rhei  composita,  P.  scillae  composita. 

SACCHABUM  LACTIS,  P.B.     Milk  Sugar.     Lattin  or  Lactose, 
C24H24O24,  or  C12H24O12 . 

A  crystallised  sugar,  obtained  from  the  whey  of  milk  by 
evaporation. 

Characters. — Usually  in  cylindrical  masses  two  inches  in  diameter, 
with  a  cord  or  stick  in  the  axis,  or  in  fragments  of  cakes ;  greyish- 
white,  crystalline,  translucent,  hard,  odourless,  faintly  sweet,  gritty 
and  not  readily  soluble  in  the  mouth.  The  crystals  are  right  four- 
sided  prisms,  terminated  by  four-sided  pyramids ;  they  are  soluble 
in  6  })arts  of  cold  water,  insoluble  in  alcohol  and  aether.  Boiled, 
with  dilute  acids,  it  is  very  slowly  converted  into  galactose^  CgH^g^o? 
a  very  soluble,  crystallisable,  and  fermental>le  sugar.  If  allowed  to 
ferment  spontaneously  in  contact  with  chalk,  lactic  acid  and  alcohol 
are  formed.     It  forms  soluble  compounds  with  oxyde  of  lead,  the 
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alkaline  earths,  and  the  alkalies.  Its  reducing  action  on  the  metal- 
lic salts  has  in  the  case  of  silver  been  taken  advantage  of  for  the 
purpose  of  silvering  mirrors.  Nitric  acid  decomposes  it  with  the 
formation  of  mucic  acid  (1120 ^^HgOg)  chiefly,  and  small  quantities  of 
saccharic,  tartaric,  racemic,  and  oxalic  acids.  Mucic  acid  is  readily 
deposited  as  colourless  tabular  crystals  by  boiling  together  1  part  of 
gum  or  of  milk  sugar  with  4  parts  of  nitric  acid  (sp.  gr.  1  '35)  and  1 
part  of  water. 

Action  and  Uses. — Those  of  cane  sugar ;  but  on  account  of  its 
insusceptibility  of  direct  fermentation,  it  is  employed  as  a  substi- 
tute for  ordinary  sugar  in  the  dyspepsia  of  infancy. 

GRAPE  or  STARCH  SUGAR.     Glucose.     Dextrose. 
C12H12O122HO  or  C6Hi2O6,H2O  =  180+18. 

This  variety  of  sugar  exists  in  grapes,  and  ripe  and  dried  fruits 
generally;  but  it  may  be  prepared  artificially  by  the  action  of 
dilute  acid  on  starch  at  212°. 

Preparation. — A  mixture  of  starch  and  water  is  allowed  to  flow 
gradually  into  boiling  water  containing  1  per  cent  of  sulphuric  acid. 
The  starch  is  by  this  means  altered  before  it  forms  a  mucilage,  and 
in  the  course  of  half  an  hour  it  is  completely  converted  into  sugar. 
2  parts  of  acidulated  water  will  thus  convert  about  1  part  of  starch. 
The  liquid  is  neutralised  with  chalk,  the  clear  fluid  decanted, 
evaporated,  and  crystallised.  The  crystals  are  minute,  hard  cubes, 
which  by  their  aggregation  form  very  tough,  compact  masses,  or 
"warty  concretions.  This  sugar  is  soluble  in  its  own  weight  of 
water.  Dilute  alcohol  (83  per  cent.)  will  dissolve  about  21  parts  at 
the  boiling  point.  Sulphuric  acid  does  not  decompose  it,  but  forms 
with  it  a  compound  acid,  the  sulpho-saccharic.  Another  distinctive 
feature  is  the  formation  of  a  readily  crystallisable  compound  with 
sodium  chloride  (NaCl,H20,2CgH^206)-  '^^^  alkalies  convert  it  into 
glucic  acid  {lI.^C^2'^io09)-  ^^^^  sugar  is  formed  in  the  process  of  the 
digestion  of  starch,  and  also  similarly  by  the  action  of  the  diatase 
formed  in  the  germination  of  seeds,  and  which  is  the  active  agent 
in  converting  insoluble  starch  into  soluble  sugar  in  the  process  of 
brewing.     Under  t'  ~ 

verted  into  alcohol. 


brewing.     Under  the  influence  of  fermentation  the  latter  is  con 


ALCOHOL.     Spirit  of  Wine. 
^411602-=  46  or  C2H6O-46. 

This  is  the  intoxicating  constituent  of  all  fermented  liquors. 

Preparation. — Alcohol  is  obtained  by  the  distillation  of  any 
saccharine  fluid  which  has  been  subjected  to  fermentation.  Sweet 
worts  are  formed  for  this  purpose  by  the  action  of  diastase  on  the 
starch  of  the  cereals  or  the  potato ;  or  the  sugar  of  Saccharum  officii 
narum,  or  the  grape,  is  directly  acted  on  by  the  ferment  (Torula 
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cervisice;  see  p.  364).  Under  the  influence  of  this  minute  fungus, 
between  60°  and  80°,  the  sugar  is  converted  into  alcohol  and  carbonic 
acid,  thus : 

Fruit  sugar.         Carbonic  acid.  Alcohol 

CeHigOg      -      2CO2      +      2C2H6O. 

1  molecule  of  sugar  breaking  up  into  2  of  carbonic  acid  and  2  of 
alcohol.  The  formation  of  so  much  carbonic  acid  causes  a  brisk 
effervescence  of  the  fluid  so  long  as  any  sugar  remaii^s  decomposed. 
The  yeast  fungus  simply  grows  by  the  process  at  the  expense  of  a 
iiitrogenised  constituent  of  the  wort,  and  accumulates  as  the  process 
advances.  Dilute  alcohol  is  obtained  by  distilling  the  clear  fluid. 
By  repeated  distillations,  or  by  a  single  operation  in  Coffey's  still,  it 
may  be  concentrated  until  it  contains  only  10  per  cent,  of  water. 
The  liquid  is  now  distilled  from  charcoal,  in  order  to  deprive  it  of 
essential  oils  derived  from  the  plants  which  furnish  the  sugar,  and 
the  remaining  water  is  subsequently  removed  by  one  or  two  rectifi- 
cations from  quicklime,  the  alcohol  being  allowed  contact  with  about 
haK  its  weight  of  the  lime  for  three  or  four  days,  during  which  time 
it  is  more  or  less  completely  slaked  by  the  water  of  the  alcohol ;  or 
the  slight  modification  given  below  may  be  adopted. 

1.  Absolute  or  Anhydrous  Alcohol,  P.B. 

Put  1 J  ounce  of  carbonate  of  potash  into  a  stoppered  bottle  with 
a  pint  of  rectified  spirit,  and  allow  them  to  remain  in  contact  for 
two  days,  frequently  shaking  the  bottle.  Separate  the  spirit  from 
the  denser  aqueous  solution  of  carbonate  of  potash,  and  pour  it  into 
a  retort  upon  quicklime  freshly  prepared  by  heating  10  ounces  of 
slaked  lime  to  a  red  heat  for  half  an  hour  in  a  covered  crucible.  A 
condenser  being  attached,  allow  contact  for  twenty-four  hours,  then 
applying  a  gentle  heat,  let  1^  fluid  ounce  distil.  Eeject  this,  and 
continue  the  distillation  into  a  fresh  receiver  until  nothing  more 
passes  at  a  temperature  of  200°.  The  first  portions  may  contain 
volatile  oil,  and  are  therefore  rejected. 

Characters. — It  is  a  colourless,  volatile,  highly  inflammable  liquid, 
of  sp.  gr.  0-7938  at  60°;  boils  at  173°,  and  at  - 166°  becomes  viscid, 
but  not  actually  frozen.  It  has  a  fruity  penetrating  odour  and  a 
burning  taste.  Exposed  to  the  air  it  attracts  moisture,  and  like 
sulphuric  acid  when  mixed  with  water,  it  contracts  and  emits  heat 
and  minute  bubbles  of  air  which,  as  they  rise,  give  the  mixture  a 
dusty  appearance.  Owing  to  its  hygroscopic  power  it  removes  water 
from  soft  organic  tissues,  shrinking  and  hardening  them,  and  prevent- 
ing their  decomposition.  It  burns  without  smoke  and  with  but  little 
light,  1  molecule  (=4  vols,  of  vapour)  requiring  12  atoms  of  oxygen 
for  its  combustion.  By  gradual  oxydation  it  yields  aldehyd  (p.  337) 
and  acetic  acid  (p.  349).  With  nitric  acid  it  furnishes  nitrous  sether, 
oxalic  acid,  glyoxal,  and  gly colic  acid ;  with  sulphuric  acid,  aether, 
&c.  (p.  330) ;  with  chlorine,  chloral,  &c.  (see  p.  343).  As  a  solvent 
alcohol  stands  next  to  water. 
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The  following  are  miscihk  in  all  proportions,  or  very  freely  soluble: — 
Chloroform,  sether,  essential  oils,  benzol,  kreasote,  resins,  concrete 
volatile  oils  (as  camphor)  and  castor  oil. 

The  following  are  soluble  to  a  greater  or  less  extent: — Sulphur,  phos- 
phorus, bromine,  and  iodine.  Potash,  soda  and  ammonia  (freely 
magnesia  (slightly).  Arsenious  acid  (1  part  in  250),  benzoic,  boracic, 
citric,  oxalic  and  tartaric  acids  (moderately).  CJilorides  of  ammo- 
nium (1  part  in  5),  barium  (1  part  in  400),  calcium  (freely),  and  iron 
both  proto-  and  persalt;  perchlorides  of  gold  and  platinum;  sodio- 
platinic  chloride.  Iodides  of  potassium,  iron,  and  cadmium  (freely) ; 
of  lead  and  arsenic,  and  red  iodide  of  mercury  (freely  in  hot).  Hypo- 
phosphites  of  the  metals  of  the  alkalies.  Cyanide  of  potassium.  Ses- 
quicarbonate  of  ammonia  (sparingly).  Nitrates  of  silver,  ammonia 
(anhydrous),  and  strontia  (sparingly).  Benzoates  of  ammonia  and 
iron — the  ferric  salt  (freely).  Acetates  of  potash,  soda,  and  lead.  Tar- 
trates of  potash  (1  part  in  240  boiling),  of  potash  and  iron  (sparingly). 
Valerianates  of  soda  and  zinc. 

The  following  are  insoluble: — Cellulin,  starch,  gum,  sugar,  gelatin, 
and  albumin.  Baryta,  lime.  Carbonates  of  potash,  soda,  lime,  mag- 
nesia, and  lithia.  Chloride  of  sodium.  Potassio-platinic  chloride. 
Calomel.  Sulphates  of  soda,  magnesia,  iron,  zinc,  and  copper.  Hypo- 
sulphite of  soda.  Ferricyanide  of  potassium.  Borax.  Nitrate  of 
lead.  Acetate  of  copper  (verdigris).  Citrates  of  potash  and  mag- 
nesia. Borotartrate  of  potash.  Acid  tartrate  of  potash.  Tartar 
emetic. 

It  must  be  remembered  that  the  presence  of  a  minute  proportion 
of  water  will  render  some  of  the  foregoing — e.g.,  sodic  chloride — 
soluble. 

Some  varieties  of  sugar  are  soluble.  Soaps,  fats,  and  fixed  oils 
are  but  slightly  soluble. 

Tests  of  Purity, — Sp.  gr.  0*7938,  freedom  from  empyreumatic 
odour,  entirely  volatile,  not  rendered  turbid  by  water  (absence  of 
essential  oil  or  resin),  and  does  not  cause  anhydrous  sulphate  of 
copper  to  assume  a  blue  colour  when  left  in  contact  with  it  (free- 
dom from  water). 

Action, — In  its  early  effects  alcohol  is  a  diffusible  stimulant,  excit- 
ing the  mental  functions,  increasing  the  force  and  activity  of  the 
heart,  and  promoting  the  secretions  of  the  skin  and  kidneys ;  after 
an  interval  of  two  or  three  hours  the  stimulant  effects  subside,  and 
leave  the  individual  rather  tired,  with  a  slightly  diminished  pulse 
and  temperature,  and  an  incliaation  to  sleep.  If,  however,  the  dose 
have  been  large  the  primary  excitement  grows  more  intense,  the  eyes 
brighten,  and  becoming  sluggish  in  their  movements,  assume  a  more 
or  less  stupid  and  fixed  expression.  This  is  due,  as  in  the  case  of 
hemlock,  to  a  depression  of  the  accommodating  power,  and  produces 
a  giddy  feeling.  By  a  similar  implication  of  the  voluntary  muscles, 
the  gait  is  unsteady,  reeliag,  or  tottering.  The  individual  is  usually 
hot  and  flushed,  but  sometimes  pale,  and  inclined  to  be  quarrel- 
some or  hilarious.    The  exoitement  increases  to  delirium,  the  depres- 
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sion  of  motor  power  to  paralysis,  and  the  patient  either  slips  from 
his  chair,  or,  if  he  attempts  to  walk,  falls  heavily  in  a  heap  within 
his  centre  of  gravity.  If  disturbed,  he  talks  thickly  and  incoherently 
or  mutters  unintelligibly.  Heavily  oppressed  with  sleep,  he  soon 
lapses  into  the  narcotic  stage,  snoring  stertorously,  and  completely 
(except,  perhaps,  in  the  condition  of  the  pupil)  resembling  the  con- 
dition of  a  person  narcotised  by  opium.  In  this  condition  he  lies 
with  the  muscles  flaccid  for  several  hours,  and  is  then  awakened  by 
the  desire  to  relieve  a  painfully  distended  bladder,  or,  if  he  have 
taken  a  meal  during  his  debauch,  by  the  nausea  which  precedes  the 
rejection  of  the  undigested  food.  Thus  aroused,  he  is  prostrate  in 
mind  and  body,  and  suffers  headache,  nausea,  and  thirst  for  several 
hours  more.  If  the  dose  have  been  a  poisonous  one,  the  narcotism 
becomes  complete,  and  it  is  no  longer  possible  to  arouse  the  patient ; 
the  face  grows  pale,  the  features  sunken,  the  respiration  becomes 
slower,  the  pulse  feebler,  the  temperature  falls,  the  sphincters  and 
pupils  relax,  and  so  the  patient  dies  from  paralysis  of  the  respiratory 
function. 

Uses. — As  a  diffusible  stimulant  whenever  the  action  of  the  heart 
lacks  force,  but  especially  in  syncope  and  in  the  prostration  which 
follows  or  accompanies  pyrexia.  In  failure  of  the  heart's  action 
from  loss  of  blood  or  depressent  poisons,  or  in  collapse  from  shock, 
alcohol  is  a  most  valuable  remedy,  and  in  these  cases  it  may  be 
given  more  fully  than  in  any  others.  In  sea  sickness  it  gives  great 
relief,  by  sustaining  the  activity  of  the  cerebral  circulation.  As  an 
anodyne  and  antispasmodic  in  paroxysmal  pain  from  violent  or  dis- 
ordered peristaltic  action;  as  a  local  stimulant  to  the  stomach  in 
atony  and  gastralgia. 

Of  late  years  alcohol  has  been  greatly  abused  in  the  treatment  of 
acute  disease,  upon  the  theory  that  it  supplies  the  respiratory  process 
with  an  easily  oxydisable  food,  and  so  prevents  the  waste  of  the 
tissues.  If  it  were  as  innocent  a  food  as  milk,  which  is  the  appro- 
priate article  of  diet  in  acute  disease,  alcohol  would  no  doubt  be,  for 
the  mere  purposes  of  combustion,  a  more  suitable  article  of  diet 
than  sugar ;  but  before  we  can  get  the  respiratory  effects  of  alcohol 
the  nervous  system  must  be  subjected  to  its  stimulant  action,  and  I 
am  satisfied  that  the  results  of  its  prolonged  stimulation,  in  the  pro- 
stration of  typhus  for  example,  and  in  doses  of  I  fluid  ounce  every 
hour,  for  twenty-four  or  forty- eight  hours  or  more,  are  identical 
with  those  observed  in  health,  namely,  depression  of  nerve  force, 
diminution  of  the  oxydising  processes,  and  consequently  of  the 
temperature  to  an  abnormal  and  injurious  extent,  and  an  increase 
of  the  cerebral  embarrassment.  It  is,  I  believe,  an  erroneous  assump- 
tion that  an  exhausted  and  embarrassed  condition  of  the  nervous 
system  requires  for  its  relief  stronger  stimulation  than  can  be  borne 
in  health.  We  know  that  strong  electrical  currents  exhaust  and 
destroy  the  little  excitability  that  lingers  in  the  muscles  of  a  para- 
lysed limb,  and  that  gentle  currents  increase  it,  and  this  fact  might 
be  remembered  with  advantage  in  reference  to  the  use  of  alcohol, 
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when  the  nervous  system  of  the  patient  is  already  exhausted  by  dis- 
ease. Another  consideration  should  guide  us  in  using  or  with- 
holding alcohol,  and  this  is  the  habits  of  the  patient ;  and  we  must 
remember  that  no  stimulant  can  supply  the  place  of  alcohol  to  one 
who  is  accustomed  to  its  free  use.  (For  further  remarks  on  the  action 
of  spirits,  wines,  &c.,  see  p.  329). 

Employed  externally,  alcohol  is  a  mild  stimulant,  giving  tone  and 
hardness  to  the  parts  to  which  it  is  applied.  As  it  faciKtates  the 
evaporation  of  water,  it  is  useful  as  a  refrigerant  lotion  when  mixed 
with  8  or  10  parts  of  water,  and  applied  by  means  of  a  single  fold  of 
linen. 

1.  Spiritus  Rectiflcatus,  P,B,    Rectified  Spirit    Sp.  gr.  0*838. 

This  is  alcohol  containing  16  per  cent,  by  weight,  or  11  per  cent. 
by  volume  of  water,  obtained  by  the  distillation  of  fermented 
saccharine  fluids. 

Characters  and  Tests. — It  agrees  with  the  characters  of  pure  alcohol 
giveij  above,  excepting  in  two  particulars, — first,  its  greater  specific 
gravity,  due  to  the  water ;  and,  secondly,  the  presence  of  traces  of 
fusel  oil  (amylic  alcohol)  and  sometimes  of  aldehyd.  The  odour  and 
taste,  however,  are  purely  alcoholic,  and  the  Pharmacopoeia  pre- 
scribes the  following  test  to  show  that  the  spirit  does  not  contain  an 
excessive  quantity  of  the  impurities  just  mentioned : — Mix  together 
4  fluid  ounces  of  the  spirit  and  30  gr.  measures  of  the  volumetric 
solution  of  nitrate  of  silver,  and  expose  to  bright  light  for  twenty- 
four  hours,  decant  from  the  black  powder  formed,  and  add  more 
solution  of  nitrate : — no  further  deposit  is  formed  after  exposure  to 
light.  Pure  alcohol  does  not  reduce  nitrate  of  silver,  whereas  both 
fusel  oil  and  aldehyd  have  this  power ;  and  an  excess  of  these  im- 
purities is  indicated  by  the  formation  of  a  fresh  precipitate  on  the 
addition  of  more  nitrate  of  silver. 

Uses. — 1.  Medicinal  (see  above).  2.  Pharmaceutical.  All  the 
"  Spirits"  and  the  following  "  Tinctures"  are  made  with  rectified 
spirit : — 


Aconiti. 
Arnicae. 
Assafoetidse. 
Aurantii  recentis. 
Benzoini  composita. 
Cannabis  Indicse. 
Capsici. 
Castorei. 


T.  Cubebse. 

Ferri  perchloridi. 

„      acetatis. 
lodi. 
Kino. 

Lavandulae  compo- 
sita. 
Laricis. 


T.  Myrrhae. 

Nucis  vomicae. 
Opii  ammoniata. 
Pyrethri. 
Tolutana. 
Veratri  viridis. 


Zingiberis. 


fortior. 


2.  Spiritu3  Tenuior,  P.B.     Proof  Spirit.     Sp.  gr.  0*920. 

This  is  alcohol  containing  49  per  cent,  by  weight,  or  42  per  cent, 
by  volume  of  water.  It  is  prepared  by  mixing  together  5  pints  of 
rectified  spirit  and  3  pints  of  water. 


PROOF  SPIRIT BRANDY WINES.                            327 

•     It  is  used  in 

the  preparation  of  the  following 

tinctures : — 

T.  Aloes. 

T.  Cinch  on  86  flavae. 

T 

.  Lobelise. 

Anrantii. 

Cinnamomi. 

Lupuli. 

Belladonnse. 

Cocci. 

Opii. 

Buchu. 

Colchici  seminis. 

Quassiae. 

Calumbse. 

Conii. 

Quiniae  composita. 

Camphorse 

com- 

Croci. 

„      ammoniata. 

posita. 

Digitalis. 

Ehei. 

Cantharidis. 

Ergotse. 

Sabinae. 

Cardamomi 

com- 

Gallse. 

SciUee. 

posita. 

Gentianae   compo- 

Senegae. 

Cascarillse. 

sita. 

Sennse. 

Catechu. 

Hyoscyami. 

Serpentariae. 

Chiratse. 

Jalapse. 

Stramonii. 

Ciiiclionae  compo- 

Kramerise. 

Sumbul. 

sita. 

Linionis. 

Valerianae. 

3.  Spiritus  Vini  Gallici,  P.B.  Brandy,  or  Spirit  of  French  TVine,. 
Distilled  from  wine,  this  spirit  is  free  from  grain  oil.  In  addi- 
tion to  the  aromatic  principles  derived  from  the  grape,  it  is  com- 
monly flavoured  with  Vanilla.  It  has  a  light  sherry  colour,  derived 
from  the  cask  in  which  it  has  been  kept.  Brown  brandies  derive 
their  colour  from  caramel  (burnt  sugar).  According  to  Brande,  100 
measures  of  brandy  contain  55*39  alcohol  of  sp.  gr.  at  0*825  at  60°. 

4.  Mistura  Vini  Gallici,  P.B.     Mixture  of  Spirit  of  French  Wine, 
Beat  up  the  yolk  of  two  eggs  with  half  an  ounce  of  white  sugar, 

and  add  4  fluid  ounces  each  of  cinnamon  water  and  brandy. 
Dose.  — 1  to  2  fluid  ounces. 

5.  Vinum  Xericum,  P.B.     Sherry. 

A  Spanish  wine,  pale  yellowish  brown,  containing  about  17  or 
18  per  cent,  of  alcohol. 

Uses. — 1.  Medicinal  (see  under  V).  2.  Pharmaceutical. — The 
preparation  of  Vinum  aloes,  V.  antimoniale,  V.  colchici,  V.  ferri,  V. 
ipecacuanhae,  V.  opii,  and  V.  rhei. 

6.  Vinum  Aurantii,  P.B.     Orange  Wine. 

A  British  wine  made  by  the  fermentation  of  a  saccharine  solution 
to  which  the  fresh  peel  of  the  bitter  orange  has  been  added.  It  has 
a  golden  sherry  colour,  an  orange  taste  and  aroma,  is  but  slightly 
acid  to  test  paper,  and  contains  about  12  per  cent  of  alcohol. 

It  is  an  agreeable  vehicle  for  taking  cod-liver  oil,  and  is  used  in 
the  preparation  of  Vinum  ferri  citratis  and  Vinum  quiniae. 

7.  Other  Spirits,  Wines,  and  Fermented  Liquors. 

Whisky  (Spiritus  frumenti)  is  a  grain  spirit;  it  obtains  its  smoky 
flavour  from  the  peat  or  turf  fires  used  in  drying  the  malt.  Gin 
(Spiritus  frumenti  cum  junipero)  is  also  a  grain  spirit,  the  flavour 
being  derived  from  juniper  berries  uged  in  the  distillation.     Rum 
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Spiritus  sacchari),  a  West  Indian  product,  is  obtained  by  tbe  fer- 
mentation and  distillation  of  molasses  or  treacle.  The  following 
numbers  represent  the  quantity  of  alcohol  (sp.  gr.  0*825  at  60°)  by 
measure,  in  100  measures  of  the  spirit: — 


Eum,    .         .         53-68 
Gin,      .         .         51-60 


Scotch  Whisky,      54-32 
Irish  Whisky,         53*20 


Arrack  (Spiritus  ozyrse)  is  obtained  from  rice,  or  from  cocoa  nut 
toddy,  when  it  is  sometimes  called  "  palm  wine." 

Koumiss  is  a  spirituous  liquor  peculiar  to  the  Tartar  tribes.  It 
is  prepared  by  the  fermentation  of  mare^s  milk.  It  contains  about 
3*5  per  cent,  of  alcohol;  2  each  of  albuminates,  butter,  and  sugar ; 
0*2  of  lactic  acid;  0*5  of  inorganic  salts;  and  a  trace  of  free,  COg. 

Cider  and  Perry  are  the  fermented  juices  of  the  apple  and  pear 
respectively. 

Beer,  Ale,  Stout  or  Porter,  are  fermented  infusions  of  malt  flavoured 
with  hops.  The  dark  colour  of  the  latter  is  due  to  the  use  of 
roasted  malt. 

The  various  hinds  of  Wine  are  produced  by  the  spontaneous  fer- 
meutation  of  the  juice  of  the  grape.  They  owe  their  peculiarities 
to  the  diff'erent  varieties  of  grape.  When  the  fermentation  is 
allow^ed  to  proceed  until  the  whole  of  the  sugar  is  removed,  the 
resulting  wine  is  "  dry."  This  is  the  case  with  claret.  Burgundy, 
and  the  wines  of  the  Rhine  and  Moselle.  Others,  however,  yield  a 
variable  amount  of  sugar;  thus  sherry  contains  from  1  to  5  per  cent, 
of  sugar,  port  from  3  to  7,  and  tokay  as  much  as  17  per  cent.  In 
"  ripening  "  wines  lose  this  sugar  by  a  slow  process  of  fermentation, 
and  as  its  place  is  supplied  by  alcohol,  the  saline  matters  (argol 
chiefly,  see  p.  140)  are  gradually  deposited  upon  the  dependent  side 
of  the  bottle,  forming  the  "  crust." 

If  the  fermentation  be  checked  before  the  sugar  is  nearly  all 
decomposed,  a  sweet,  full-bodied,  fruity  wine  results.  If  the  wine 
be  bottled  while  the  fermentation  is  still  in  process  an  effervescent 
or  sparkling  wine  is  obtained.  Cane  sugar  is  usually  added  to 
champagne  and  cider  at  the  time  of  bottling. 

The  acidity  of  wine  properly  prepared  is  due  to  the  acid  tartrate 
of  potash,  and  as  this  is  deposited  jpari  passu  with  the  progress  of 
fermentation,  an  old  wine  should  contain  but  little  acid.  But  if 
in  the  making  of  the  wine  air  has  not  been  properly  excluded  to- 
wards the  end  of  the  process,  acetic  acid  is  formed,  and  this  not 
removed  by  age. 

By  allowing  the  skins  of  the  red  or  purple  grape  to  remain  in  the 
fermenting  liquor,  astringent  as  well  as  the  colouring  matter  is 
removed  by  the  spirituous  liquor,  and  it  is  thus  that  clarets  and 
ports  obtain  their  colour  and  astringent  character. 

The  proportion  of  alcohol  varies  according  to  the  sweetness  of  the 
grape.  It  may  be  readily  ascertained  by  the  addition  of  perfectly 
dried  carbonate  of  potash  to  the  wine  or  spirituous  liquor  con- 
tained in  a  graduated  tube.     The  salt  dissolves  in  the  water,  and 
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forms  a  heavy  layer,  upon  which  alcohol  of  sp.  gr.  0*825  accumu- 
lates, and  the  voliune  is  read  off  (Brande). 

Christison  obtained  the  following  results  by  distillation.  The 
numbers  represent  the  weight  of  absolute  alcohol  in  100  parts  of 
the  liquor: — 


Port,         from  14-9  to  17 

Amontillado,     from 

12-6 

Lisbon,         „     16*1 

Claret,                  „ 

7-7  to  8-9 

Madeira,       „     14-0  to  16-9 

Hambacher,          „ 

7-3 

Sherry,         „     13-9  to  16*9 

Rudesheimer,       „ 

6-9  to  8*4 

Teneriffe,     „     13-8 

Edinburgh  Ale,   „ 

5-7  to  6 

Shiraz,          „     12*9 

London  Porter,    „ 

5-3 

Malmsey,     „     12*8 

I 


r 


Action. — The  action  of  fermented  liquors  depends  chiefly  upon 
the  alcohol  and  its  amount,  but  each  has  its  own  proper  action 
besides.  Brandy  and  whisky  differ  but  little  from  alcohol,  con- 
taining the  same  amount  of  water,  but  experience  appears  to  show 
that  whisky  may  be  taken  for  a  longer  period  than  brandy  before 
the  effects  of  abuse  appear ;  this  difference  is  probably  due  to  the 
more  rapid  elimination  of  the  latter  by  the  kidneys.  Gin  is  diuretic 
by  virtue  of  the  juniper  which  it  contains,  and  the  diuretic  proper- 
ties of  whisky  may  be  attributed  to  traces  of  volatile  oil.  The 
abuse  of  ardent  S2)irits  causes  chronic  irritation  of  the  liver,  leading 
to  induration  and  shrinking,  an  effect  which  may  fairly  be  regarded 
as  due  to  the  direct  action  of  the  spirit  on  the  liver.  Wine  does  not 
have  the  same  effect,  probably  because  the  alcohol  contained  in  it 
does  not  exceed  17  per  cent.  It  is  remarkable  with  regard  to  wine, 
that  its  intoxicating  action  is  less  than  that  of  a  mixture  of  water 
and  an  equivalent  quantity  of  alcohol,  while  its  stimulant  action  is 
more  slowly  developed  and  more  persistent.  This  valuable  quality 
of  wine  is  no  doubt  due  to  the  comparative  slowness  with  which  it 
permeates  the  absorbents.  In  spirituous  liquors,  which  very  rapidly 
permeate  the  stomach,  the  alcohol  is  free ;  in  wine  it  may  be  fairly 
assumed  that  some  portion  is  combined  with  its  saline  and  organic 
matters,  and  that  its  passage  through  the  mucous  membrane  is 
retarded  by  this  combination. 

The  abuse  of  wine,  or  even  a  very  moderate  use  in  those  who 
have  a  strong  rheumatic  or  gouty  tendency,  leads  to  the  formation 
of  excess  of  uric  acid,  and  this  is  especially  noticeable  in  the  use  of 
full-bodied  wines,  such  as  young  port,  or  acid  wine  such  as  Madeira — 
the  effect,  however,  being  altogether  disproportionate  to  the  quan- 
tity of  sugar  or  free  acid  which  the  wine  may  contain.  We  must, 
therefore,  be  careful  to  prescribe  a  light  and  dry  wine  for  rheumatic 
and  gouty  patients,  if  we  have  need  to  prescribe  the  beverage  at  all 
for  them.  The  same  remarks  apply  to  malt  liquors,  which  are 
never  long  tolerated  by  persons  with  the  tendencies  just  mentioned. 
The  habitual  use  of  these  saccharine  beverages  leads  to  an  increase  of 
fat,  and  they  are  on  this  account  serviceable  aids  to  recovery  from 
the  emaciation  which  attends  protracted  illness.     The  abuse  of 
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malt  liquors  leads  to  a  fatty  Condition  of  the  blood  and  parencliy- 
matous  organs,  a  liability  to  inflammatory  diseases,  and  an  inability 
to  resist  them.  Cider  is  "heating,^^  doubtless  on  account  of  the 
large  quantity  of  malic  and  often  acetic  acids  which  it  contains; 
and  it  is  both  diuretic  and  diaphoretic.  Diuretic  properties  are 
even  more  marked  in  perry.  It  is  doubtful  what  influence  these 
beverages  have  in  the  production  of  the  chronic  rheumatic  affec- 
tions so  notably  preponderant  in  our  cider-growing  districts,  since 
these  have  a  damp,  heavy  clayey  soil,  which  is  of  itseK  an  element 
in  the  production  of  rheumatism. 

Vinic  ^ther.     ^ther  Bulj^uricus, 

A  volatile  liquid  prepared  from  alcohol,  and  containing  not  less 
than  92  per  cent,  by  volume  of  pure  sether,  C^H^O  or  (02115)20. 

Preparation. — Mix  10  fluid  ounces  of  sulphuric  acid  with  12  fluid 
ounces  of  rectified  spirit  in  a  glass  matrass  (ct,  fig.  58)  of  at  least  two 
pints  capacity,  and  while  the  mixture  is  still  hot  adapt  the  matrass 
to  a  Liebig's  condenser,  and  distil  with  a  heat  suflicient  to  maintain 
the  liquid  in  brisk  ebullition.  As  soon  as  the  setherial  fluid  begins 
to  pass  over,  supply  fresh  spirit  in  a  continuous  stream  by  means  of 
a  tube  passing  through  a  cork  in  the  matrass,  and  communicating 
with  a  reservoir  of  spirit,  6,  on  a  higher  level,  and  furnished  with 
a  stop-cock  to  regulate  the  flow,  «o  that  the  quantity  of  alcohol 
admitted  may  equal  that  of  the  setherial  fluid  distilled.  When  38 
fluid  ounces  of  spirit  have  been  thus  added,  and  42  fluid  ounces  have 
distilled  over,  the  process  may  be  stopped.  Agitate  the  impure  sether 
in  a  bottle  with  10  ounces  of  chloride  of  calcium  dissolved  in 
water,  and  mixed  with  half  an  ounce  of  slacked  lime.  Leave  the 
mixture  at  rest  for  ten  minutes,  then  pour  off  the  supernatant  fluid, 
and  distil  it  with  a  gentle  heat  until  a  glass  bead  of  sp.  gr.  0*735 
placed  in  the  reservior  begins  to  float.  The  aether  and  spirit  re- 
tained by  the  chloride  of  calcium  and  by  the  residue  of  each  rectifi- 
cation may  be  recovered  by  distillation,  and  used  in  a  subsequent 
operation. 

In  the  above  process  it  is  found  that  the  same  portion  of  sul- 
phuric acid  will  convert  an  indefinite  quantity  of  alcohol  into  sether. 
This  is  due  to  the  decomposing  action  of  alcohol  on  sulphovinic  or 
sulphaethylic  acid,  a  compound  corresponding  in  constitution  to 
bisulphate  of  potash,  and  always  formed  when  a  mixture  of  alcohol 
and  sulphuric  acid  are  heated  to  about  212°,  thus :  O2H5HO  -f-  £[3804= 
O2H5HSO4  (sulphaethylic  acid)  -f-  HgO .  The  effect  of  the  sulphuric 
acid  is  to  convert  the  alcohol  into  the  radicle  sethyl  (O2H5)  by  the 
separation  of  an  equivalent  of  water.  This  occurs  in  the  first  stage 
of  the  process  above  described,  and  when  fresh  alcohol  is  brought  in 
contact  with  the  boiling  mixture  of  sulphaethylic  acid  and  water,  it 
immediately  decomposes  the  former  into  aether  and  sulphuric  acid, 
thus:    02H5HSO4-f02H5HO=:(02H5)2O-hH2SO4.      The  aether  pro- 
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duced  now,  and  the  water  formed  previously,  distil  over;  the  sul- 
phuric acid,  which  remains  in  the  matrass,  combines  with  a  fresh 
portion  of  alcohol  to  reform  sulphaethylic  acid,  to  be  decomposed  as 
soon  as  it  comes  in  contact  with  fresh  alcohol,  and  so  the  process 
continues  until  the  supply  of  alcohol  is  exhausted,  or  the  sulphuric 
acid  becomes  too  dilute  to  react  on  the  alcohol  to  form  suljphsethylic 
acid. 


Fig.  58. 

Characters  and  Tests.— A  colourless,  very  volatile,  and  inflam- 
mable liquid;  sp.  gr.  0-735;  boiling  below  105°;  emitting  a  strong 
and  characteristic  odour.  50  measures  agitated  with  an  equal  volume 
of  water  are  reduced  to  45  by  an  absorption  of  10  per  cent.  It 
evaporates  without  residue,  and  should  be  neutral  to  test  paper. 
If  the  sp.  gr.  and  boiling  point  be  higher  than  the  numbers  given 
above,  the  aether  contains  alcohol  or  water,  or  both. 

Uses. — 1.  Medicinal  (see  Pure  sether).  2.  Pharmaceutical. — To 
separate  calomel  and  corrosive  sublimate,  the  red  and  green  iodides, 
and  the  black  and  red  oxydes  of  mercury.     It  is  employed  in  the 
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following  preparations  : — JEtlier  purus,  Collodium  and  C.  flexile  (6 
volumes  in  8  nearly),  Liquor  epispasticus  (4  volumes  in  5  nearly), 
Spiritus  setlieris  (1  volume  in  3). 

1.  ^ther  Purus,  P.B.     Pure  jEther. 

C4H5O  or  (C^H^)^.     Sp.  gr.  of  vapour,  2-586. 

Preparation. — The  Pharmacopoeia  directs  the  following  process 
for  the  removal  of  the  alcohol  and  water  which  is  contained  in  the 
impure  sether  described  above: — Two  pints  of  cether  are  shaken  in 
bottle  with  a  pint  of  water  ;  the  aether  is  then  allowed  to  separate, 
decanted,  and  washed  with  another  pint  of  water.  The  sether  thus 
separated  from  the  alcohol  is  again  decanted,  and  placed  in  a 
retort  to  which  a  receiver  is  closely  attached,  with  4  ounces  of 
chloride  of  calcium  and  J  of  an  ounce  of  recently  hurnt  lime. 
After  standing  for  24  hours  the  aether  is  distilled  by  the  aid  of  a 
gentle  heat.  The  sp.  gr.,  which  should  not  exceed  0*720  at  60°,  and 
freedom  from  acidity,  are  the  indications  of  the  purity  of  this 
liquid. 

Characters. — Anhydrous  or  absolute  aether,  free  from  alcohol,  has 
the  sp.  gr.  of  0*7365  at  32°,  and  0*72  at  60°.  It  boils  at  94°-8,  and  re- 
mains liquid  at  -  146°.  It  is  neutral  when  freshly  prepared,  but  on 
exposure  to  air  and  light  it  becomes  acid,  ^ther  evaporated  very 
rapidly  produces  a  considerable  reduction  of  temperature.  The 
vapour  is  two  and  a-half  times  heavier  than  air,  with  which  it 
forms  an  explosive  mixture.  It  should  not,  therefore,  be  poured 
from  one  vessel  to  another  in  the  vicinity  of  flame.  One  volume  of 
aether  vapour  requires  for  combustion  6  volumes  of  oxygen,  the 
product  being  4  volumes  of  carbonic  acid  and  5  of  aqueous  vapour. 
If  a  coil  of  platinum  wire  be  heated  red  hot  and  placed  in  a  mixture 
of  aether  vapour  and  air,  the  platinum  continues  to  glow  at  the  ex- 
pense of  the  heat  generated  by  the  oxydation  of  the  aether,  which  is 
converted  into  acetic  and  formic  acids,  and  aldehyd.  This  change 
takes  place  slowly  and  to  a  limited  extent  when  aether  is  exposed  to 
air  and  light,  as  occurs  when  bottles  in  which  it  is  preserved  are 
only  partly  filled.  It  is  miscible  with  alcohol  in  all  proportions, 
dissolves  3V  of  its  volume  of  water,  and  is  soluble  in  8  times  its 
bulk  of  that  liquid.  Next  to  chloroform,  it  is  the  best  solvent  for  the 
separation  of  the  vegetable  alkalies.  It  extracts  in  a  similar  way 
corrosive  sublimate,  perchloride  of  gold,  perchloride  of  iron,  and 
perchloride  of  platinum  from  their  watery  solutions,  and  when  left 
at  rest  carries  the  two  former  compounds  to  the  surface.  It 
dissolves  fatty  and  resinous  substances,  the  volatile  oils,  india- 
rubber,  gun-cotton,  urea,  iodine,  and  bromine.  Sulphur  and  phos- 
phorus are  but  sparingly  soluble  in  aether. 

Action. — The  action  of  alcohol,  aether,  and  of  chloroform  appears 
to  be  identical.  The  vapour  of  aether  is  haK  the  weight  of  that  of 
chloroform,  and  on  this  account  it  may  be  regarded  as  the  more 
readily  diffusible  stimulant  of  the  two.  It  may  be  taken  in  very 
much  larger  doses  than  chloroform.     Dr  Christison  states,  that  "  an 
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asthmatic  patient  took  every  eight  or  ten  days  16  ounces  of  aether 
for  many  years  without  impairment  of  health ;  and  a  dram-drinker 
has  been  known  to  take  seven  drachms  at  once  with  impunity" 
{Med.  Gaz.  xxxix.  p.  715).  As  a  diffusible  stimulant  it  is  a  valuable 
remedy.  As  a  general  anaesthetic  it  was  employed  in  America  as 
early  as  1846,  where  it  is  still  largely  used  in  preference  to  chloro- 
form. In  this  country  it  has  been  altogether  superseded  by  chloro- 
form ;  and  the  cause  of  it  is  to  be  found  mainly  in  the  two  facts,  that 
chloroform  produces  anaesthesia  more  rapidly  than  aellier,  and  that 
its  vapour  is  more  agreeable  than  that  of  aether.  Objections  founded 
on  the  inflammability  of  the  vapour  of  aether  and  the  large  quantity 
required  to  produce  anaesthesia,  are  merely  acknowledgments  that 
the  apparatus  w^hich  have  been  employed  in  the  inhalation  are 
defective.  Experience  has  proved  that  narcosis  can  be  much  more 
safely  induced  with  aether  than  with  chloroform,  the  rapid  action  of 
which  not  unseldom  causes  death  during  the  first  minute  of  its 
inhalation  from  direct  pulmonary  asphyxia.  The  action  of  aether  is 
too  slow  ever  to  produce  this  direct  effect.  Nor  is  the  danger  averted 
or  diminished  in  the  first  stage  of  the  inhalation  only,  but  also  when 
complete  narcosis  is  induced;  for  it  appears  that  aether  does  not 
possess  that  deep  paralysing  power  over  the  respiratory  movements 
which  renders  chloroform  so  formidable. 

In  order  to  avoid  a  prolonged  period  of  excitement,  it  is  essential 
in  the  administration  of  aether  that  the  air  should  be  sufficiently 
charged  with  its  vapour ;  and  in  order  to  effect  this,  means  must  bi 
adopted  for  excluding  the  air  to  a  much  greater  extent  than  in 
chloroform  inhalation.  A  similar  arrangement  to  that  described 
for  the  inhalation  of  chloroform  may  be  adopted;  but  the  mask 
should  be  conical,  and  fitted  with  a  large  sponge,  communicating 
externally  at  the  apex ;  the  edge  of  the  mask  padded,  to  fit  the  face 
evenly,  and  the  whole  enveloped  by  a  well-fitting  coat  of  double 
flannel.  From  4  to  8  fluid  drachms  of  pure  aether  are  poured  upon 
the  sponge,  and  the  apparatus  is  applied  to  the  patient's  face.  In 
this  way  anaesthesia  may  be  induced  in  from  1  to  4  minutes.  By 
means  of  a  little  tube  fitted  to  the  wire  cage  opening  just  within 
its  lower  border,  and  furnished  externally  with  a  mouth-piece,  the 
operator  may  ascertain  from  time  to  time  the  condition  of  the  air  in 
the  cone,  and,  if  need  be,  pour  more  aether  upon  the  sponge  exposed 
at  the  apex. 

2.  Spiritus  iEtheris,  P.B,     Spirit  of  j^ther.     Sp.  gr.  0-809. 

A  mixture  of  1  volume  of  aether  and  2  volumes  of  rectified  spirit. 
The  sp.  gr.  is  the  test  of  its  purity.  It  is  miscible  with  water  in  all 
proportions. 

Dose. — 30  to  90  minims. 

Pharmaceutical  Use. — The  preparation  of  Tinctura  lobeliae 
aetherea. 

3.  Spiritus  .Sitheris  compositus.     Compound  Spirit  of  JEther. 

A  mixture  of  8  fluid  ounces  of  aether,  16  fluid  ounces  of  recti- 
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fied  spirit,  and  3  fluid  drachms  of  setherial  oil  (Pharmacopceia  Lon.- 
dinensis). 

Action  and  Uses. — This  has  been  long  used  under  the  name  of 
Hoffmanns  Anodyne^  as  an  adjunct  to  opiates.  It  resembles  the 
previous  preparation  in  its  action,  but  is  somewhat  more  anodyne. 

Dose. — J  to  2  fluid  drachms. 

OLEUM  ^THEREUM.     JEthereal  Oil,  or  Heavy  Oil  of  Wine, 

This  is  sulphuric  aether  or  sulphate  of  sethyl  (02115)2804  mixed 
with  variable  proportions  of  other  oily  hydrocarbons,  polymeric 
with  oleflant  gas.  It  is  formed  towards  the  close  of  the  distillation 
of  aether. 

Preparation. — Mix  36  fluid  ounces  of  sulphuric  acid  cautiously 
with  2  pints  of  rectified  spirit,  and  distil  until  a  black  froth  appearsj 
when  the  heat  must  be  instantly  withdrawn,  ^ther,  water,  sul- 
phurous acid,  and  a  supernatant  oily  liquid  pass  over.  The  latter 
is  separated,  exposed  to  the  air  for  a  day  to  free  it  of  aether,  and  then 
washed  with  a  fluid  ounce  of  solution  of  potash  mixed  with  an 
equal  quantity  of  water.  A  little  aethrole  (light  oil  of  wine,  OgH^) 
isomeric  with  olefiant  gas.  and  sulphaethylate  of  potash  are  produced 
by  the  action  of  the  aqueous  potash. 

Characters. — A  yellowish,  oily-looking  liquid,  of  sp.  gr.  1'05  ;  of  a 
bitter  taste  and  aromatic  odour,  neutral  to  test  paper.  It  is  in- 
soluble in  water,  and  when  dropped  into  it,  falls  to  the  bottom  at 
once,  and  preserves  a  globular  form.  It  is  freely  soluble  in  aether  and 
in  alcohol.  When  boiled  with  water  it  is  resolved  into  sulphaethylic 
acid  (see  p.  330)  and  aetherol. 

Action. — Hypnotic  and  anodyne. 

Pharmaceutical  Use. — An  ingredient  of  the  previous  preparation. 

^THER  ACETICUS,  P.P.     Acetic  j^ther, 
C4H,0,C4H303  or  C2H,C2H302 . 

May  be  obtained  by  distilling  a  mixture  of  8  parts  of  dry  acetate 
of  soda,  5  parts  of  rectified  spirit,  and  10  parts  of  sulphuric  acid, 
adding  the  distilled  product  to  half  its  weight  of  chloride  of  calcium 
in  a  stoppered  bottle  ;  letting  them  remain  together  for  twenty- 
four  hours,  and  then  decanting  and  rectifying  the  setherial  fluid. 

In  this  process  the  sulphuric  acid  simultaneously  converts  the 
alcohol  into  aether  and  liberates  acetic  acid,  and  the  two  combine 
to  form  acetic  aether,  which  distils  with  some  water.  This  is 
removed  by  the  chloride  of  calcium. 

Characters. — A  colourless  volatile  liquid,  with  an  agreeable  cider- 
like  odour;  sp.  gr.  0*910;  boiling  point  166°.  Miscible  with  alco- 
hol and  aether  in  all  proportions.  Soluble  in  11  or  12  parts  of 
water  at  60°.  An  alcoholic  solution  of  caustic  potash  converts  it 
immediately  into  acetate  of  potash  and  alcohol. 

Action  and  Uses. — It  resembles  aether  in  its  action,  but  is  milder, 
pleasanter,  and  has  a  more  decidedly  diaphoretic  action.     It  is  an 
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appropriate  adjunct  to  acetate  of  ammonia.     It  is  a  good  solvent  for 
resins,  essential  oils,  and  gun  cotton. 
.    Dose. — 20  to  60  minims. 

SPIRITUS  ^THERIS  NITROSI,  P.B.     Spirit  of  Nitrous  ^ther. 

A  spirit 0 us  solution  containing  nitrous  aether,  C4H50,N03  or 
C2H,N02. 

Preparation. — To  1  pint  of  rectified  spirit  add  gradually  2  fluid 
ounces  of  sulphuric  acid,  stirring  them  together ;  then  add  gradually 
2^  fluid  ounces  of  nitric  acid.  Put  the  mixture  into  a  retort  with. 
2  ounces  of  flne  copper  wire  (about  No.  25).  Insert  a  thermometer, 
and  attach  an  efficient  condenser,  and  applying  a  gentle  heat,  let 
the  spirit  distil,  commencing  at  170°  and  raised  to  175°,  but  not 
exceeding  180°,  until  12  fluid  ounces  have  passed  over  into  a 
receiver,  cooled  if  necessary  with  iced  water ;  then  allow  the  con- 
tents of  the  retort  to  cool ;  introduce  ^  ounce  more  of  nitric  acid, 
and  resume  the  distillation  as  before  until  the  distillate  measures 
15  fluid  ounces.  Mix  this  with  sufficient  (about  2  pints)  rectified 
spirit  to  make  the  product  correspond  to  the  tests  given  below. 
Preserve  in  well-closed  vessels. 

Sulphaethylic  acid  is  formed,  and  water  liberated,  as  in  the  pre- 
paration of  aether. 

The  copper,  by  reducing  the  nitric  acid  to  nitrous  acid,  initiates 
the  process,  and  by  making  it  more  equable,  hinders  the  formation 
of  aldehyd  (Eedwood).  The. nascent  aethyl  unites  as  fast  as  it  is 
formed  with  the  nitrous  acid,  producing  nitrous  aether,  which 
distils  over  with  a  portion  of  the  alcohol,  and  is  still  further  diluted 
by  the  addition  of  more.  The  whole  process  may  be  rejjresented  in 
one  formula,  thus : 

C2H-HO  -f-  HNO3  -h  Cu  +  H2SO4  =  CUSO4  +  2H2O  +  C2H-NO2 . 

If  the  temperature  rise  too  high,  or  if  the  proportion  of  nitric 
acid  to  the  alcohol  be  greater,  the  action  becomes  more  intense  and 
complicated,  and  aldehyd,  amongst  other  products,  is  largely  deve- 
loped. A  small  portion  of  the  compound  is  liable  to  be  formed 
even  when  the  prescribed  process  is  carefully  followed. 

Characters  and  Tests. — Transparent  and  nearly  colourless,  with  a 
very  slight  tinge  of  yellow;  sp.  gr.  0*845;  mobile,  inflammable,  of  a 
penetrating  apple-like  odour,  and  sweetish,  cooling,  sharp  taste.  It 
effervesces  feebly  or  not  at  all  when  shaken  with  a  little  bicarbonate 
of  soda  (absence  or  mere  trace  of  acid).  Agitated  with  solution  of 
sulphate  of  iron  and  a  few  drops  of  sulphuric  acid,  it  becomes  deep 
olive -brown  or  black  (test  for  nitric  oxyde,  see  p.  72).  When 
agitated  with  twice  its  volume  of  saturated  solution  of  chloride  of 
calcium  in  a  closed  tube,  2  per  cent,  of  its  original  volume  .will 
separate  in  the  form  of  nitrous  aether,  and  rise  to  the  surface  of  the 
mixture  (indicating  the  presence  of  about  10  per  cent,  by  volume  of 
nitrous  aether  in  the  alcoholic  solution). 

Nitrous  aether  is  very  mistable  in  the  presence  of  water,  nitric. 
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oxalic,  acetic,  formic,  glycolic,  glyoxalic  acids,  and  several  aldehyds 
being  formed  (Debus,  Phil.  Mag.  1856).  Hence  it  is  desirable  to 
prescribe  it  alone,  and  direct  tbe  patient  to  add  a  given  quantity  to 
the  draught  containing  the  other  medicines  which  we  may  wish  to 
prescribe. 

Action  and  Uses. — A  stimulant  diaphoretic  and  diuretic ;  useful 
in  febrile  disorders  and  in  dropsy,  especially  in  children,  who  ar« 
much  more  readily  influenced  by  its  action  than  adults.  It  is  com- 
monly combined  with  salines,  squill,  and  opium. 

Dose. — J  to  2  fluid  drachms. 

METHYLIC  ALCOHOL.      Wood  Spirit 
C2H30,HO  =  32  or  CH4O  -  32. 

This,  like  tar  and  acetic  acid,  is  a  product  of  the  destructive  dis- 
tillation of  wood.  The  fluid  which  first  comes  over  contains  the 
spirit  which,  after  two  rectifications,  constitutes  pyroligneous  cether  or 
wood  naphtha, — a  fluid  quite  distinct  from  mineral  naphtha  (see 
"  Petroleum"),  which  is  a  simple  hydrocarbon.  This  impure  spirit  is 
much  used  in  the  arts  as  a  solvent  for  resins  and  fuel  for  lamps.  It  has 
a  peculiar  smoky  odour  and  taste,  due  to  acetone,  acetate  of  methyl, 
and  other  volatile  hydrocarbons.  To  free  it  from  these  it  is  satu- 
rated with  chloride  of  calcium,  with  which  methylic  alcohol  combines 
to  form  CaClgCH^O,  crystallising  in  six-sided  tables,  and  stable  at 
220°.  The  mixture  is  then  subjected  to  the  heat  of  a  steam  bath, 
by  which  the  volatile  impurities  are  expelled.  The  residue  is  mixed 
with  water,  which  sets  the  wood  spirit  free  from  its  combination 
with  the  chloride  of  calcium,  and  is  again  exposed  to  the  steam  bath, 
when  the  spirit  distils  with  a  little  water.  A  second  rectification 
from  quicklime  gives  the  pure  spirit. 

Characters. — A  colourless,  very  inflammable  neutral  liquid,  of  sp. 
gr.  0-8179  at  32°;  boils  between  140°  and  149°;  has  a  penetrating 
spirituous  odour,  and  an  unpleasant  burning  taste. 

Like  sethylic  alcohol,  it  dissolves  the  caustic  alkalies,  but  they 
immediately  colour  it  brown,  and  this  is  employed  as  a  test  of  its 
presence  in  ordinary  alcohol. 

Action  and  Uses. — Its  properties  are  those  of  ordinary  alcohol, 
over  which  it  possesses  no  advantage.  It  is  used  in  the  preparation 
of  the  following : — 

1.  Methylated  Spirit. 

A  mixture  of  alcohol,  of  sp.  gr.  0*830,  with  10  per  cent,  of 
methylic  alcohol.  The  admixture  of  wood  spirit  does  not  interfere 
with  the  solvent  and  other  useful  properties  of  the  alcohol,  while  it 
prevents,  to  a  great  extent,  the  use  of  the  mixture  as  a  stimulant 
drink.  The  disagreeable  odour  may  be  removed  by  prolonged  con- 
tact with  charcoal  (Eschwege). 

Uses.— A  solvent  for  resins  and  a  fuel  for  the  spirit  lamp.  It  is 
unsuitable  for  the  preparation  of  tinctures,  or  even  liniments,  as  the 
taste  and  odour  are  very  persistent  and  disagreeable.     It  is  said  to 
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be  generally  used  in  the  preparation  of  chloroform,  sether,   and 
nitrous  aether. 

Trimethylia  or  Trimethylamine.     CgHyN. 

This  alkaline  fluid,  which  may  be  regarded  as  ammonia  in  which 
the  3  atoms  of  hydrogen  are  removed  and  replaced  by  3  of  methyl 
(CH3),  has  been  advocated  on  the  Continent  as  a  remedy  for  rheu- 
matism and  gout. 

It  is  a  very  volatile  liquid,  boiling  at  41°,  and  emitting  a  powerful 
fishy  odour. 

It  exists  in  considerable  quantity  in  the  roe  of  herrings,  and  may 
be  obtained  by  distilling  herring  brine  or  ergot  of  rye  with  lime  or 
potash.     Chenopodium  vulvaria  owes  its  peculiar  odour  to  this  body. 

Liquid  methylia  is  readily  converted  into  the  solid  chloride  by 
neutralising  hydrochloric  acid  with  it  and  crystallising. 

Action  and  Use. — On  account  of  its  strong  alkalinity,  and  on  the 
theory  that  it  is  capg^ble  of  transforming  the  acid  products  which  are 
formed  in  the  blood  in  the  rheumatic  and  gouty  diathesis  into  harm- 
less amides,  it  has  been  recommended  in  these  conditions.  It  appears 
to  exert  a  well-marked  diuretic  action. 

Dose. — 4  to  8  minims  of  trimethylia  in  an  ounce  or  two  of  aromatic 
water,  or  10  to  15  grains  of  the  chloride. 

Bichloride  of  Methylene,  or  Chloride  of  Mono-chlor-methyl. 

C2H2CI2  or  CH2CI2. 

This,  a  substitution  product  of  the  first  of  the  alcoholic  series,  is 
prepared  by  liberating  hydrogen  from  granulated  zinc  and  dilute 
sulphuric  acid  in  contact  with  chloroform : 

CHCI3  +  H2 = HCI2  +  CH2CI2 . 

It  is  a  colourless  limpid  fluid,  of  sp.  gr.  1*344,  of  the  vapour  2*9, 
with  an  odour  like  that  of  chloroform;  boils  at  88°;  the  vapour  is 
inflammable. 

It  is  diflicult  to  obtain  a  pure  compound,  and  a  mixture  of  sether 
and  chloroform  is  said  to  have  been  fraudulently  substituted  for  it. 

Action  and  Uses. — The  vapour  has  been  used  for  the  production 
of  anaesthesia,  but  experience  has  shown  that  it  has  no  advantage 
over  chloroform,  and  that  it  is  not  so  safe  as  aether.  As  an  anti- 
spasmodic, 15  to  30  minims  may  be  taken  internally. 

Aldehyd,  or  Acetic  Aldehyd.     C4H4O2  or  C2H4O. 

A  few  words  respecting  this  active  derivative  of  alcohol  (^^-cohol 
dehy d-iogenated)  is  necessary  here,  in  order  to  the  clear  understanding 
of  the  formation  and  constitution  of  the  chlorine  compounds  next 
following. 

Aldehyd  is  best  prepared  by  distilling  a  mixture  of  alcohol,  sul- 
phuric acid,  and  black  oxyde  of  manganese.  Manganous  sulphate  is 
formed,  and  the  liberated  atom  of  oxygen  of  the  binoxyde  combines 
with  2  atoms  of  the  hydrogen  of  the  alcohol  to  form  water,  and 
aldehyd  thus  formed  distils :  C^HgO  -I-  O  =  H2O  +  C^^fi . 

y 
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It  is  a  volatile,  inflammable  liquid,  of  sp.  gr.  0*8  at  32^,  and  a 
remarkably  pungent  and  irritating  but  fruity  odour,  a  little  resem- 
bling that  of  apples.  It  cannot  be  exposed  to  the  air  without 
absorbing  oxygen  and  forming  acetic  acid.  In  contact  with  potash  it 
is  resolved  into  acetic  acid  and  hydrogen  :  C2H4O  4- KHO  :=  KCgHgOg 
(acetate  of  potash) -f-Hg.  By  a  similar  action,  and  in  the  presence 
of  a  little  free  ammonia,  it  reduces  the  salts  of  silver  with  the  depo- 
sition of  a  brilliant  film  of  the  metal.  In  contact  with  a  saturated 
solution  of  sodic  formiate  two  molecules  lose  one  of  water  and 
undergo  condensation,  to  form  C^HgO,  or  aldehyd  of  crotonic  alcohol 
(C4H8O)  (see  p.  346). 

The  substitutive  action  of  chlorine  upon  these  versatile  aldehyds 
is  well  seen  in  the  following  compounds  :— 

CHLOROFORM,  P.B.     Chloroform. 
C2HCI3  or  CHCI3.     Density  of  vapour  4*2. 

Chloroform  was  discovered  by  Soubeiran  in  1832 ;  analysed  by 
Dumas  in  1834;  used  as  an  anaesthetic  in  1847,  at  the  suggestion  of 
Mr  Furnell,  by  Lawrence  and  Holmes  Coote  in  London,  and  intro- 
duced for  the  same  purpose  into  obstetric  practice  by  the  late  Sir 
J.  Simpson. 

Chloroform  was  formerly  obtained  by  the  action  of  caustic  alkalies 
on  chloral  (see  p.  343).  It  is  now  more  readily  prepared  by  dis- 
tilling diluted  alcohol  with  chlorinated  lime. 

Preparation. — Mix  30  fluid  ounces  of  rectified  spirit  with  3  gallons 
of  water  in  a  capacious  still;  add  10  pounds  of  chlorinated  lime 
thoroughly  mixed  with  5  pounds  of  slaked  lime.  Let  the  condenser 
terminate  in  a  narrow-necked  receiver,  and  apply  heat  so  as  to  cause 
distillation,  taking  care  to  withdraw  the  fire  the  moment  the  process 
is  well  established.  When  the  distilled  product  measures  50  ounces 
remove  the  receiver  and  pour  its  contents  into  a  gallon  bottle  half 
filled  with  water,  shake  well  together,  and  set  at  rest  for  a  few 
minutes,  when  the  chloroform  will  subside ;  pour  off  the  water,  and 
thrice  wash  the  chloroform  in  a  smaller  vessel  with  successive  por- 
tions (3  ounces)  of  water ;  agitate  the  washed  chloroform  for  five 
minutes  with  an  equal  volume  of  sulphuric  acid,  then,  after  sub- 
sidence of  the  latter,  transfer  the  chloroform  to  a  flask  containing 
2  ounces  of  chloride  of  calcium  in  small  fragments,  mixed  with 
^  ounce  of  perfectly  dry  slaked  lime.  Mix  well  by  agitation.  After 
the  lapse  of  an  hour  connect  the  flask  with  a  Liebig's  condenser, 
and  distil  the  pure  chloroform  by  means  of  a  water  bath.  Preserve 
the  product  in  a  cool  place  in  a  well- stoppered  bottle.  The  lighter 
liquid  which  floats  on  the  crude  chloroform  after  its  agitation  with 
water,  and  the  washings  with  distilled  water,  should  be  preserved 
and  employed  in  a  subsequent  operation. 

Chlorinated  lime,  by  virtue  of  the  hypochlorite  contained  in  it,  is 
a  powerful  oxydising  agent  (see  p.  157),  and  the  first  step  in  the 
above  process  consists  in  the  oxydation  and  removal  of  2  atoms 
of  hydrogen  from  the  alcohol,  and  its  conversion  into  aldehyd, 
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thus :  C2H6O  +  O  =  H2O  +  CgH^O.  The  aldehyd  thus  formed  is  im- 
mediately attacked  by  the  chlorine  and  converted  into  hydrochloric 
acid  and  trichloraldehyd  or  chloral  (see  p.  343),  thus :  C2H^O  +  601  = 
3HC1  +  C2HCI3O .  The  third  and  last  stage  consists  in  the  decomposi- 
tion of  the  chloral  by  caustic  lime  and  its  conversion  into  formic  acid 
and  chloroform:  2(C2HCl30)  +  CaH202  =  Ca2CH02  +  2CHCl3  (see 
also  p.  343).  The  hydrochloric  and  formic  acids  thus  formed  in  the 
process  unite  with  the  lime  to  form  chloride  and  formiate,  which  re- 
main in  the  retort.  The  crude  product  is  contaminated  with  a  little 
alcohol  and  volatile  hydrocarbons.  These  are  removed  by  agitation 
with  sulphuric  acid.  It  is  necessary  that  the  acid  used  for  this  purpose 
should  be  pure  and  free  from  nitric  or  nitrous  acid,  for  contact  with 
the  latter  makes  the  chloroform  unstable,  so  that  if  it  be  kept  long, 
or  freely  exposed  to  the  light,  hydrochloric  acid  and  chlorine  are 
formed,  giving  the  liquid  a  suffocating  and  irritant  odour,  and  thus 
rendering  it  unlit  for  use. 

Characters  and  Tests. — A  limpid,  colourless  liquid,  of  sp.  gr.  1'49; 
an  important  character,  proving  the  absence  of  alcohol  or  aether,  the 
former  of  which  is  the  commonest  impurity ;  boiling  at  140°;  neutral 
to  test  papers.  The  absence  of  hydrochloric  acid,  which  may  be 
present  from  decomposition,  is  indicated  by  this  character.  Very 
volatile,  of  an  agreeable  setherial  odour,  and  sharp,  sweet  taste. 
Dissolves  in  alcohol  and  in  aether  in  all  proportions ;  slightly  soluble 
in  water  (al)out  1  vol.  in  200),  communicating  to  it  a  sweet  taste  and 
apple-like  odour.  It  burns,  though  not  readily,  with  a  green  and 
smoky  flame.  It  is  not  coloured  by  agitation  with  sulphuric  acid, 
nor  does  it  leave  any  residue  or  unpleasant  odour  after  evaporation 
(showing  the  absence  of  chlorinated  oily  matters). 

Chloroform  is  a  ready  solvent  for  India-rubber,  wax,  camphor, 
and  the  volatile  oils,  sulphur,  phosphorus,  iodine,  bromine,  and  the 
vegetable  alkaloids.  It  readily  separates  the  latter,  as  well  as 
iodine  and  bromine,  from  aqueous  solutions.  Chloroform  may  be 
distilled  unchanged  with  sulphuric  or  nitric  acids  or  caustic  potash; 
but  mere  admixture  with  an  alcoholic  solution  of  the  latter  results 
in  the  formation  of  chloride  and  formiate  of  potassium. 

Action  and  Uses. — Given  in  the  fluid  form  (from  10  to  20  minims 
dissolved  in  alcohol  or  water),  it  is  a  stimulant  and  antispasmodic, 
producing  slight  feelings  of  alcoholic  intoxication.  In  larger  doses 
(20  to  40  minims)  the  stimulant  effect  gives  way  to  drowsiness  and 
sleep.  In  still  larger  doses,  stertorous  sleep,  or  actual  coma,  rapidly 
comes  on,  with  dilated  pupils  andflaccidity  of  the  muscles;  depres- 
sion of  the  respiratory  and  cardiac  movements,  and  consequently  of 
the  temperature.  Kecovery  has  taken  j)lace  after  the  ingestion  of 
4  ounces  (Pereira).  It  has  not  yet  been  determined  in  what  form 
chloroform  is  eliminated,  but  a  substance  is  present  in  the  urine 
which  reduces  an  alkaline  solution  of  oxyde  of  copper. 

Inhalation  of  the  vapour  produces,  after  two  or  three  full  inspira- 
tions, a  diffusion  of  warmth  and  numbing  or  tingling  from  the 
chest  to  the  extremities,  a  pleasant  feeling  of  exhilaration,  and  un- 
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steadiness,  soon  accompanied  by  a  noisy  vibratile  sound  in  tlie  head, 
which  quickly  increasing  in  rapidity  and  intensity  absorbs  all  the 
attention,  and  threatens  a  climax.  Mental  and  motor  excitement 
frequently  ensues  at  this  stage,  and  the  patient  may  talk  deliriously, 
shout,  or  sing,  and  often  struggles  violently.  If  the  inhalation  be 
continued,  narcosis,  attended  by  complete  muscular  relaxation,  fol- 
lows in  from  one  to  ten  minutes.  If  the  narcosis  be  complete, 
there  is  complete  anaesthesia,  and  the  reflex  action  of  the  orbicularis 
can  no  longer  be  excited  by  touching  the  eyeball.  In  the  early 
period  of  the  inhalation  th^  pulse  is  accelerated,  but  after  sleep  or 
narcosis  is  induced,  it  usually  falls  to  70  or  65  without  any  appre- 
ciable change  in  volume  or  power.  The  pupils  are  moderately 
dilated,  and  the  face,  if  it  has  not  retained  the  flush  caused  by  the 
period  of  excitement,  is  usually  pale.  If  the  inhalation  be  now 
stopped  the  patient  will  remain  calmly  sleeping  in  a  state  of  anaes- 
thesia for  a  variable  period,  and  then  rather  suddenly  awake.  This 
event  is  often  determined  ])y  vomiting,  which  is  apt  to  come  when 
a  meal  has  been  taken  but  a  short  while  before.  The  narcosis  may 
be  maintained  for  an  hour  or  more  by  allowing  the  patient  to  in- 
spire the  diluted  chloroform  vapour  at  intervals  of  a  few  seconds  at 
a  time.     Some  stertor  often  attends  the  narcosis. 

In  poisonous  doses  the  pulse  falls  rapidly,  the  breathing  becomes 
intermittent,  or  slow  and  shallow,  the  face  assumes  a  corpse-like 
pallor,  the  lips  are  livid,  the  pupils  widely  dilated.  Eespiration 
now  ceases,  the  pulse  is  no  longer  perceptible,  and  the  patient  is 
dead.  In  some  of  the  fatal  cases  death  has  occurred  a  minute  after 
inhalation  has  commenced,  and  when  not  more  than  20  minims  of 
chloroform  have  been  used.  Death  results  from  pulmonary  asphyxia 
or  collapse,  followed  by  accumulation  of  blood  in  the  great  veins  of 
the  chest  and  the  right  cavities  of  the  heart.  If  the  heart  be 
speedily  relieved  of  this  injurious  pressure  its  action  is  restored. 
The  effects  are  brought  about  in  two  ways: — 1.  The  presence  of 
chloroform  in  the  blood  affects  the  red  corpuscles,  diminishing  their 
absorbent  power  for  oxygen,  and  producing  their  partial  deliques- 
cence and  disintegration,  whereby  the  serum  assumes  a  pink  tinge, 
and  furnishes  crystals  of  haemoglobin  when  evaporated  on  a  glass 
slide.  Sluggish  capillary  flow,  with  increased  arterial  pressure — in 
a  word,  partial  asphyxia — is  the  result  of  this  action  on  the  blood. 
2.  The  respiratory  movements  share  in  the  depression  of  the  motor 
function,  and  a  feeble  action  of  the  diaphragm  concurs  in  the  pri- 
mary asphyxiating  influence  of  the  chloroform.  It  is  clear,  there- 
fore, that  death  results  from  the  simultaneous  action  of  the  chloroform 
on  the  blood  and  the  respiratory  movements.  These  facts  suggest 
the  following  precautions  in  the  induction  of  chloroform  narcosis : — 
First,  as  to  the  condition  of  the  patient.  The  expansion  of  the  chest 
should  be  good,  and  the  apex  stroke  of  the  heart  in  its  normal  posi- 
tion, and  palpable  on  full  expiration  in  moderately  thin  people, 
while  it  should  be  distinctly  audible  in  all.  The  stomach  should  be 
empty,  and  the  abdominal  viscera  free  from  such  disease  as  would 
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cause  dyspnoea  by  impeding  the  action  of  tlie  diaphragm.     It  must 
be  remembered  that  impeded  capillary  circulation  imposes  a  great 
strain  on  the  heart,  and  if  its  structure  be  naturally  weak,  or  ren- 
dered so  by  fatty  degeneration,  syncope — fatal  under  the  condition 
of  partial  asphyxia  induced  by  the  chloroform — is  liable  to  occur 
from  mere  pressure  of  the  blood.     Of  the  56  cases  in  which  the 
heart  w^as  examined,  it  was  normal  in  only  21.     It  was  pale,  soft, 
and  flabby  in  14;  loaded  with  external  fat  in  2;  fattily  degenerate  in 
14;  and  there  was  valvular  disease  in  2  (Sansom,  On  Chloroform,  p, 
76).     Patients,  therefore,  in  whom  there  is  excessive  obesity  with 
weak  action  of  the  heart  and  tendency  to  oedema,  and  those  who  are 
the  subjects  of  emphysema,  capillary  bronchitis,  and  presumably  a 
fatty  heart,  cannot  be  safely  subjected  to  complete  chloroform  nar- 
cosis.    Secondly,  as  to  the  administration  of  the  vapour  and  the 
degree  of  narcosis.     The  best  form  of  inhaler  is  an  open  wire  mask 
shaped  like  a  dish-cover.     The  upper  and  lower  borders  fitted  to 
the  forehead  and  the  chin,  and  the  bottom  of  the  convexity  fitted 
with  a  small  sponge  about  three  fingers  wide.     The  patient  being 
free  from  all  restraints  of  dress,  from  -|  to  1  drachm  of  chloroform 
is  poured  on  the  sponge,  and  the  mask  is  placed  on  the  face,  and 
a  folded  handkerchief  thrown  over  it.     By  this  means  a  due  ad- 
mixture of  air  is  secured,  and  there  is  no  danger,  as  may  happen 
when  a  handkerchief  alone  is  used,  of  the  heavy  chloroform  vapour 
flowing  directly  into  the  respiratory  passages,  from  too  close  an  ap- 
proximation of  the  part  wetted  with  the  chloroform.     The  fingers 
should  remain  on  the  pulse,  and  the  eyes  be  steadily  directed  to 
the  chest  and  face  during  the  whole  of  the  process.     As  soon  as 
the  eyeball  can  be  touched  without  inducing  a  wink,  the  inhalation 
must  be  stopped,  and  resumed  as  occasion  requires,  the  condition  of 
the  reflex  action  of  the  orbicularis  being  the  guide.     Should  the 
pulse  suddenly  fall  or  the  inspiration  fail,  or  if  there  be  much 
stertor  and  relaxation  of  the  sphincters,  the  patient  must  be  turned 
on  the  side,  the  tongue  drawn  forwards,  and  artificial  respiration 
induced  by  alternately  compressing  the  abdomen  at  the  same  time 
that  the  arms  are  forcibly  abducted,  and  the  chest.     Every  means 
for  arousing  the  respiratory  function  should  always  be  accessible. 

It  is  to  be  observed  that  death  may  occur  at  any  period  of  the 
inhalation,  and  it  is  remarkable  that  in  50  out  of  109  cases,  the  fatal 
event  took  place  before  the  patient  was  under  the  full  influence  of 
the  chloroform,  and  in  y\-  of  the  cases  before  the  first  minute  had 
elapsed  (Med.  Ghir.  Trans,  vol.  xlvii.)  The  Austrian  Government 
direct  the  use  of  a  mixture  of  chloroform  and  aether,  and  it  would 
appear  to  be  safer  than  chloroform  alone,  for  no  death  has  occurred 
from  its  use  in  Vienna.  This  is  no  doubt  chiefly  attributable  to 
the  greater  levity  of  the  vapour.  The  proportions  employed  are  1 
part  of  chloroform  to  6  parts  of  aether  in  cold  weather,  and  8  parts 
in  summer. 

Uses. — As  an  ancesthetic  in  surgical  operations,  and  during  the 
last  stage  of  labour.    As  a  muscular  relaxer  in  hernia  and  dislocations 
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of  the  limbs ;  in  tetanus,  and  the  tetanic  convulsions  induced  by 
strychnia ;  in  the  convulsions  of  children.  In  these  convulsive  affec- 
tions, however,  conium  is  the  more  appropriate  remedy,  and  chloro- 
form is  better  adapted  to  the  treatment  of  hydrophobia  and  violent 
maniacal  excitement.  Internally  it  is  generally  employed  as  an 
antispasmodic;  and  externally  as  an  anodyne,  as  in  neuralgia  and 
especially  odontalgia. 

Dose. — 3  to  15  minims  dissolved  in  spirit  and  diluted  with  water. 
As  an  inhalation  from  20  minims  given  with  the  preceding  pre- 
cautions. 

Pharmaceutical  Uses. — In  the  preparation  of  Liquor  gutta-percha, 
and  the  4  articles  next  following: — 

1.  Aqua  Chloroformi,  P.B.     Chloroform  Water,     1  volume  in  200. 
Preparation. — Mix  1  fluid  drachm  of  chloroform  and  25  ounces  of 

water  in  a  quart  stoppered  bottle,  and  shake  the  mixture  until  the 
chloroform  is  entirely  dissolved. 
Dose. — ^  to  2  fluid  ounces. 

2.  Spiritus  Chloroformi,  P.B.     Spirit  of  Chloroform.      1  volume 

in  20. 
A  mixture  of  1  fluid  ounce  of  chloroform  and  19  fluid  ounces  of 
rectified  spirit. 

Test.—S^.  gr.  O'SVl. 
Dose. — 20  to  60  minims. 

3.  Tinctura  Chloroformi  composita,  P.B.     Compound  Tincture  of 

Chloroform.     1  volume  in  10. 
A  mixture  of  2  fluid  ounces  of  chloroform,  8  fluid  ounces  of  recti- 
fied spirit,  and  10  fluid  ounces  of  compound  tincture  of  cardamoms. 
Dose. — 20  to  60  minims. 

4.  Linimentum   Chloroformi,  P.B.      Liniment  of  Chloroform.      1 

volume  in  2. 
A  mixture  of  equal  volumes  of  chloroform  and  liniment  of  cam- 
phor. 

lODOFORMUM.     Iodoform.     CgHIgOrCHIg. 

It  is  a  yellow  solid,  and  corresponds  in  composition  to  chloro- 
form, 3  atoms  of  iodine  in  the  former  occupying  the  place  of  the 
chlorine  in  the  latter. 

It  is  prepared  by  adding  to  an  alcohohc  solution  of  iodine  an 
alcoholic  solution  of  potash  until  the  mixture  is  yellow.  The  liquid 
is  then  distilled  to  dryness,  and  the  residue  treated  with  water, 
which  dissolves  out  iodide  of  potassium  and  formiate  of  potash. 
Iodoform  is  insoluble  in  water,  but  freely  soluble  in  alcohol,  aether, 
and  in  oils. 

Action.  Uses. — The  action  is  that  of  a  salt  of  iodine,  for  which 
it  is  substituted  in  bronchocele  and  syphilitic  and  scrofulous  dis- 
eases. 

Dose. — J  to  2  grains  in  alcohol. 
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CHLORAL  HYDRAS,  P,B, 
C4HCl302,2HO  =  165-5  or  C2HCl30,H02  =  165-5. 

Hydrate  of  chloral  was  introduced  as  a  therapeutic  agent  by  Dr 
Liebreich  of  Berlin  a  few  years  ago,  since  which  time  it  has  come  into 
general  use.  Chemists  have  long  regarded  chloral  with  interest  on 
account  of  its  relation  to  aldehyd  on  the  one  hand,  and  chloroform 
and  formic  acid  on  the  other.  It  is,  in  fact,  aldehyd  in  which  3 
atoms  of  hydrogen  are  c^i^splaced  by  3  atoms  of  chlorine  to  form 
3HC1,  and  replaced  by  3  other  atoms  of  chlorine.  Hence  the 
synonym  trichloraldehyd,  thus: — 

Aldehyd.  ChloraL 

C2H4O      +      6C1      =      C2HCI3O      +      3HC1. 

Chloral,  however,  is  not  produced  directly  from  aldehyd,  but  by  the 
action  of  dry  chlorine  on  anhydrous  alcohol,  which  is  subjected  to  a 
stream  of  the  gas  as  long  as  it  is  absorbed.  At  first  it  is  necessary 
to  keep  the  alcohol  cool,  but  afterwards  the  temperature  is  gradu- 
ally raised  until  it  boils.  Large  quantities  of  hydrochloric  acid  are 
continuously  evolved.  The  crude  product  is  mixed  with  thrice  its 
bulk  of  monohydrated  sulphuric  acid  and  distilled.  This  operation 
must  be  repeated,  and  the  chloral  finally  distilled  over  quicklime. 
8  atoms  of  chlorine  are  required  for  the  decomposition  of  1  mole- 
cule of  alcohol,  which  is  first  of  all  converted  into  aldehyd  by  the 
removal  of  one-third  of  its  hydrogen,  thus : — 

Alcohol.  Aldehyd. 

C2HgO     +      2C1      =      C2H4O      +     2HC1. 

The  aldehyd  is  now  attacked  by  fresh  chlorine,  and  three-fourths  of 
its  hydrogen  removed  and  replaced  by  chlorine:  C2H40  +  6C1  = 
C2HCI3O  +  3HC1 .  Thus  5  out  of  the  6  atoms  of  the  hydrogen  of 
the  alcohol  are  removed  and  converted  into  5  of  hydrochloric  acid, 
in  the  production  of  every  equivalent  of  chloral;  affording  an  ad- 
mirable illustration  both  of  the  reducing  action  of  chlorine,  and  its 
power  in  forming  substitution  compounds,  by  virtue  of  its  great 
aflS.nity  for  hydrogen. 

Chloral  thus  formed  is  an  oily-looking  fluid  of  sp.  gr.  1*502,  of  an 
setherial  penetrating  odour;  soluble  in  water,  alcohol,  and  aether. 
An  alcoholic  solution  of  potash  immediately  converts  it  into  chloro- 
form and  formiate  of  potash,  thus: — 

Chloral.  Formiate  of  potash.     Chloroform. 

C2HCI3O     -I-     KHO     =     KCHO2     +      CHCI3. 

Mixed  with  a  small  quantity  of  water  chloral  is  converted,  with  the 
extrication  of  much  heat,  into  crystalline  hydrate  of  chloral 

Characters  and  Tests. — In  colourless  crystals  (needles,  or  acute 
rhomboidal  plates),  which  do  not  deliquesce  on  exposure  to  the  air. 
It  has  a  pungent,  but  not  acrid  odour,  resembling  that  of  pears. 
A  pungent  and  rather  bitter  taste.  On  the  application  of  a  gentle 
heat  it  fuses  to  a  colourless  liquid,  which  begins  to  solidify  at  about 
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120°.  It  boils  in  a  glass  tube,  containing  a  few  fragments  of  glass, 
at  205°,  and  at  a  slightly  higher  temperature  volatilises  without 
residue.  Soluble  in  less  than  its  own  weight  of  water,  rectified 
spirit,  or  aether,  and  in  four  times  its  weight  of  chloroform.  The 
aqueous  solution  is  neutral,  or  but  slightly  acid  to  test  paper  (occa- 
sionally a  trace  of  trichloracetic  acid,  which  is  not  objectionable). 
A  solution  in  chloroform,  when  agitated  with  sulphuric  acid,  does 
not  impart  any  colour  to  the  acid  (freedom  from  chlorinated  organic 
impurities).  100  grains  of  hydrate  of  chloral  dissolved  in  an  ounce 
of  distilled  water,  and  mixed  with  30  grains  of  slacked  lime,  sub- 
mitted to  careful  distillation,  should  yield  not  less  than  70  grains  of 
chloroform  (proving  the  proper  proportion  of  chloral). 

Incompatihilities. — The  caustic  alkalies,  including  ammonia,  de- 
compose an  aqueous  solution  of  chloral  hydrate  with  the  liberation 
of  chloroform  at  60°.  The  carbonates  and  bicarbonates  of  potash 
and  soda,  and  also  borax,  have  the  same  effect  at  a  higher  tempera- 
ture. A  solution  of  10  grains  of  chloral  hydrate  added  to  a  solution 
of  30  grains  of  bicarbonate  of  soda  in  10  fluid  drachms  of  water  at 
90°  evolves  after  half  an  hour  the  odour  of  chloroform.  The  sesqui- 
carbonate  of  ammonia  does  not  liberate  chloroform. 

Action. — The  efi*ects  of  chloral  have  been  rather  hastily  assumed 
to  be  due  to  the  liberation  of  chloroform  in  the  blood  by  the  de- 
composing action  of  its  alkaline  carbonates.  Granting  that  such  a 
decomposition  occurs,  we  have  the  simultaneous  liberation  of  formic 
acid.  Observation  has  not  given  much  support  to  this  theory,  and 
MM.  Feltz  and  Eitter  in  particular  find  that  the  greater  part  of  the 
chloral  is  exhaled  unchanged  from  the  lungs.  Small  quantities  may 
be  found  in  the  urine,  but  no  chloroform.  MM.  Musculus  and  de 
Merme  have  isolated  from  the  urine  of  patients,  who  were  taking 
from  60  to  75  grains  of  chloral  hydrate  during  the  day,  an  acid 
which  they  provisionally  term  urochloralic  acid.  It  has  the  follow- 
ing characters:  very  soluble  in  water  and  alcohol,  decomposes  the 
carbonates  with  effervescence,  reduces  alkaline  solutions  of  copper, 
bismuth,  and  silver,  decolorises  sulphate  of  indigo,  and  turns  the 
plane  of  polarisation  to  the  left.  Heated  with  potash  it  dis- 
engages an  odour  of  caramel,  and  yields  chlorine  to  the  potash 
{Acad,  des  Sciences,  1875).  The  effects  of  chloral  on  the  blood  is, 
according  to  these  observers,  identical  with  that  of  chloroform;  they 
state  that  after  poisonous  doses  (in  dogs)  the  blood-corpuscles  are 
partly  diffluent,  giving  the  plasma  a  red  colour;  that  on  examina- 
tion of  a  drop  of  blood  the  field  of  the  microscope  is  rapidly  covered 
with  crystals  of  haemoglobin;  that  this  substance  is  readily  detected 
by  the  spectroscope  in  the  urine  before  death  ;  and  that  the  ab- 
sorbent power  of  the  blood  for  oxygen  is  greatly  diminished  (Comptes 
Rendus,  1874).  In  moderate  doses  chloral  hydrate  is  a  pure  hypnotic, 
and  the  sleep  is  calm,  easily  interrupted,  and  refreshing.  In  larger 
doses  it  is  narcotic.  In  proportion  to  the  degree  of  narcotism  there 
is  ancesthesia  of  course.  It  acts  primarily  on  the  intellectual  and 
motor  centres,   abolishing  thought  and    motion;  later  on   (after 
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poisonous  doses)  narcotism  and  anaesthesia  with  depression  of  the 
reflex  functions  of  the  cranio  spinal  axis.  The  respiration  becomes 
slow  and  feeble,  and  pulse  dwindles  to  a  thread,  until  both  finally 
cease,  and  the  individual  dies  tranquilly  and  flaccid,  with  dilated 
pupils.  It  would  appear  that  chloral  is  open  to  the  grave  objection 
of  nonuniformity  of  action,  for  it  has  been  stated  that  a  dose  which 
on  one  or  more  occasions  has  produced  only  moderate  eff'ects,  on 
another  has  induced  fatal  narcosis.  Initial  doses  of  30  and  3  grains 
have  proved  fatal  to  a  healthy  adult  and  a  child  under  three  years 
of  age  respectively. 

Uses. — A  moderate  dose  of  chloral  speedily  produces  sleep,  which 
continues  for  a  period  varying  from  three  to  six  or  eight  hours.  It 
may  therefore  be  given  in  any  case  where  opium  is  required,  and  in 
those  where  opium,  disagrees  it  is  a  most  valuable  substitute.  As 
an  anodyne,  it  is  greatly  inferior  to  opium,  indeed  where  the  pain 
is  intense  chloral  exerts  little  or  no  hypnotic  influence.  As  a 
relaxer  of  involuntary  muscular  fibre,  it  is  superior  to  opium  in 
spasmodic  affections  of  the  ducts,  and  it  may  be  serviceably  com- 
bined with  opium  to  alleviate  the  pain  attending  the  passage  of 
gall  stones  or  renal  calculi.  In  some  states  of  febrile  excitement 
accompanied  with  a  hard  pulse,  and  ii)  delirium  tremens,  it  is  very 
beneficial.  It  has  also  been  recommended  in  tetanus.  As  an 
anaesthetic  it  is  inferior  to  chloroform,  and  since  we  have  to  induce 
narcosis  previously,  it  cannot  safely  be  employed  as  such.  The 
use  of  chloral  is  contraindicated  in  the  same  morbid  conditions  that 
render  chloroform  unsafe  (see  p.  341).  A  notable  relaxation  of  the 
arterial  walls  occurs  after  a  full  dose.  It  is  therefore  unsuitable  in 
typhus,  especially  if  there  be  pulmonary  complication  as  so  often 
occurs.  Chloral  is  unsuitable  from  intravenous  injection,  as  it  pro- 
duces coagulation  of  the  blood  in  the  veins.  It  is  equally  unsuit- 
able from  subcutaneous  use  on  account  of  the  large  quantity 
required,  and  the  liability  to  inflammation  of  the  tissue  when  con- 
centrated solutions  are  used.  The  strongest  solution  that  can  be 
obtained  (10  grains  in  10  minims  of  water)  produces  a  hard  tumour 
of  the  integument,  which  is  too  slowly  absorbed  to  produce  sleep, 
and  sloughing  of  the  skin  sometimes  follows  its  use. 

The  intravenous  injection  of  chloral  hydrate  (1  part  in  4  of  water) 
has  been  advocated  for  two  opposite  purposes — 1,  To  coagulate  the 
blood,  and  so  obliterate  varicose  veins;  and  2,  to  produce  anaes- 
thesia during  long  surgical  operations.  M.  Ore  is  the  advocate  of 
this  latter  practice.  He  states  that  when  the  solution  has  been 
neutralised  by  bicarbonate  of  soda,  it  does  not  coagulate  the  blood. 
The  injection  of  80  grains  was  followed  by  complete  anaesthesia  for 
half  an  hour,  during  which  an  operation  for  ovariotomy  was  per- 
formed ;  and  although  the  patient  died  within  the  hour,  M.  Ore  con- 
sidered the  action  of  the  drug  a  complete  success  (Gaz.  Med.  de 
Paris,  No.  52,  p.  654).  Such  a  procedure  has  not  received  the 
sanction  of  experience,  but  rather  the  contrary. 

Dr  Pavesi  and  other  Italian   physicians  have   called  attention 
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to  the  antiseptic  properties  of  chloral.    They  state  that  meat  and  butter 
may  be  preserved  for  years  in  an  atmosphere  charged  with  chloral 

Dose. — 5  to  30  grains.  The  initial  dose  for  an  adult  should  not 
exceed  10  grains. 

1.  Syrupus  Chloral,  P.B.  Syrup  of  Cliloral.  1  fluid  drachm  con- 
tains 10  grains. 

Dissolve  80  grains  of  hydrate  of  chloral  in  half  an  ounce  of  water 
and  add  simple  syrup  to  measure  one  fluid  ounce. 

This  is  the  pleasantest  mode  of  giving  chloral. 

Dose. — ^  to  2  fluid  drachms. 

CROTON-CHLOBAL  HYDRATE.     Trichloro-Crotonic  Aldehyd. 
C8H3CI3O22HO  or  C4H3Cl30,H20 . 

This  substitution  product  of  aldehyd  was  first  obtained  by  Kramer 
and  Pinner.  It  has  been  lately  introduced  by  Dr  Liebreich  of 
Berlin  as  a  remedy  for  facial  neuralgia. 

It  is  prepared  by  passing  a  stream  of  chlorine  through  acetic 
aldehyd  for  twenty-four  hours,  separating  and  purifying  the  olea- 
ginous fluid  (crot on- chloral)  which  is  formed,  and  converting  it  into 
hydrate. 

The  first  change  is  the  formation  of  croton-aldehyd,  which  is 
effected  by  the  condensation  of  the  acetic  aldehyd  and  the  separa- 
tion of  water,  thus : — 2C2H4O  =  C^HqO  -\-  HgO  .  For  a  similar  result, 
under  different  circumstances,  see  p.  460. 

The  croton-aldehyd  then  undergoes  the  same  change  as  acetic 
aldehyd  under  the  same  circumstances  (see  p.  343),  3  atoms  of 
hydrogen  being  converted  into  hydrochloric  acid  and  removed,  and 
replaced  by  3  atoms  of  chlorine,  thus: — C^HgO  +  eCl^SHCl-l- 
C4H3CI3O ,  anhydrous  croton-chloral. 

Anhydrous  croton-chloral  is,  like  chloral,  a  dense,  colourless,  oily 
fluid;  and  further  resembles  chloral  in  odour,  in  its  insolubility 
in  water,  and  in  the  formation  of  a  crystallisable  hydrate. 

Characters, — This  latter  occurs  in  minute,  dry,  white,  flat  rhom- 
bohedral  prisms  or  tables  of  a  micaceous  lustre.  In  taste  and 
odour  they  completely  resemble  chloral  hydrate,  slightly  soluble  in 
cold,  but  freely  in  hot  water,  very  soluble  in  alcohol,  moderately 
soluble  in  glycerin.  Heated  with  caustic  potash  it  is  resolved  into 
allyl-chloroform  and  formic  acid: — C4H3CI3O -h KHO  =  C3H3CI3 -1- 
KCHO2,  the  formic  acid  uniting  with  the  potassium  (see  p.  343). 
But  allyl-chloroform  is  unstable,  and  breaks  up  into  hydrochloric 
acid  and  dichlorallylene: — C3H3CI3  =  HCl  +  CgHgClg . 

Action. — According  to  Liebreich,  it  has  a  specific  influence  over 
the  sensitive  branches  of  the  fifth  nerve,  and  has  been  given  with 
benefit  for  the  relief  of  facial  neuralgia.  It  has  no  hypnotic  power, 
and  sometimes  causes  sickness.  It  is  unfit  for  subcutaneous  use,  as 
it  produces  inflammation  of  the  connective  tissue. 

Dose. — 5  to  10  grains,  dissolved  in  1  or  1|  fluid  drachm  of 
glycerin,  and  mixed  with  peppermint  or  cinnamon  water.     Even 
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when  largely  diluted,  it  has  the  nauseous  bitter  taste  of  a  strong 
solution  of  Epsom  salts,  and  a  rich  cowslip  odour. 

ALCOHOL  AMYLICUM.     Potato  Spirit. 
C10H12O2 = 88  or  C5H12O  =  88. 

Also  called  oil  of  grain  and  fusel  oil.  It  constitutes  the  fifth  of  the 
alcohol  series.  It  is  a  frequent  impurity  in  malt  spirit  and  brandies 
distilled  from  the  fermentation  of  potatoes,  and  the  marc  of  grapes; 
being  less  volatile  than  either  alcohol  or  water,  it  accumulates 
in  the  still  when  spirits  derived  from  the  above  sources  are  sub- 
jected to  distillation,  and  it  is  obtained  by  continuing  the  pro- 
cess after  these  are  driven  off.  On  redistillation  of  the  crude  oil  of 
grain,  the  first  portions  which  come  over  are  rejected;  they  consist 
of  water,  and  aether  and  acids  of  the  acetic  series.  Liebig  states 
that  the  presence  of  a  vegetable  acid,  or  of  hops  in  the  fermenting 
liquor,  greatly  prevents  the  formation  of  fusel  oil. 

The  amylic  alcohol  of  the  Pharmacopoeia  contains  a  small  pro- 
portion of  other  spirituous  substances. 

Characters  and  Tests, — A  colourless  liquid,  with  a  penetrating 
and  oppressive  odour,  and  a  burning  taste.  When  pure  its  sp.  gr. 
is  0*818,  and  its  boiling  point  270°.  Sparingly  soluble  in  water, 
but  miscible  in  all  proportions  with  alcohol,  aether,  and  the  essen- 
tial oils.  Exposed  to  the  air  in  contact  with  platinum  black,  it 
is  slowly  oxydised,  yielding  valerianic  acid,  just  as  alcohol  yields 
acetic  acid  under  the  same  influence. 

Pharmacentical  Use, — The  preparation  of  valerianate  of  soda. 

1.  Valerianic  Acid :  HO,CioH903  =  102  or  HC^HyOg^lO^. 

This  acid  is  to  amylic  alcohol  what  acetic  acid  is  to  ordinary 
alcohol.  Thus,  under  the  influence  of  oxydising  agents,  amylic 
alcohol  gradually  absorbs  2  atoms  of  oxygen,  and  is  converted  with 
the  elimination  of  a  molecule  of  water  into  valerianic  acid: — 
C.HiP  +  02=H20  +  C5H10O2 . 

The  acid  may  be  prepared  from  amylic  alcohol  by  a  variety  of 
oxydising  processes,  of  which  the  best  is  a  mixture  of  bichromate  of 
potash  and  sulphuric  acid  (see  p.  166).  It  is  also  formed  by  the 
oxydation  of  oleic  and  other  fatly  acids,  and  occurs  naturally  in  the 
root  of  Valeriana  officinalis  (which  see)  and  the  berries  of  Viburnum 
Opulus. 

Characters, — A  limpid,  colourless  oil,  which  remains  liquid  at  0°, 
sp.  gr.  0*937,  boils  at  347*^,  and  distils  unchanged.  It  has  a  power- 
ful odour,  resembling  that  of  valerian  root,  and  a  burning  taste. 
It  is  sparingly  soluble  in  water,  but  miscible  with  alcohol  and 
aether  in  all  proportions.  Like  acetic  acid,  it  forms  a  definite 
hydrate  with  water,  HC5H902,H20 .  The  valerianates  are  all  soluble 
in  water,  excepting  those  of  silver  and  mercury;  those  of  the 
alkalies  are  deliquescent.  They  are  readily  recognised  by  the 
odo.ur  of  valerianic  acid  when  heated  with  sulphuric  acid. 
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Pharmaceutical  Use. — Employed  extemporaneously  in  the  pro- 
duction of  valerianate  of  soda  (see  p.  166). 

2.  Amylene,  C^Hiq. 

Prepared  by  decomposing  amyl-chloride  by  fusion  with  caustic 
potash.  It  has  been  substituted  for  chloroform  in  the  production  of 
ansesthesia;  but  there  is  more  danger  attending  its  use,  and  the 
odour  is  extremely  disagreeable.  It  is  a  colourless,  very  mobile 
liquid,  boiling  at  102  •°2,  and  has  the  odour  of  decaying  cabbage. 

AMYL  NITRIS,  P.B.     Nitrite  of  Amyl. 
CioHiiCNOgOrC.HiiNOg. 

Produced  by  the  action  of  nitric  or  nitrous  acid  on  amy  lie 
alcohol.  A  similar  process  to  that  employed  for  the  preparation  of 
nitrous  sether  may  be  adopted,  as  suggested  by  Tanner.  Place  1 
pint  of  pure  amylic  alcohol  in  a  retort  with  2  ounces  of  fine  copper 
wire,  and  add  gradually  2  fluid  ounces  of  sulphuric  acid,  and  then 
2  fluid  ounces  of  nitric  acid  diluted  with  an  equal  bulk  of  water. 
Apply  the  heat  of  a  water  bath  until  150°  are  reached,  and  allow 
2  fluid  ounces  to  distil.  After  the  temperature  has  fallen  to  60°, 
add  another  2  ounces  of  nitric  acid,  and  proceed  as  before,  adding 
other  portions  of  nitric  acid  until  the  amylic  alcohol  is  exhausted. 
Wash  the  mixed  products  with  solution  of  soda,  and  rectify  with 
fused  carbonate  of  potash  at  a  temperature  not  exceeding  205°. 

The  same  reactions  occur  as  in  the  production  of  nitrite  of  ethyl 
(see  p.  335)  :— 

C5H12O  +  HNO3  +  Cu  +  H2SO4  =  CUSO4  4-  SHp  +  C5H11NO2 . 

Characters  and  Tests. — An  setherial  fluid  of  a  yellowish  colour 
and  pine-apple  odour  and  taste;  sp.  gr.  0*877;  boiling  point,  205°. 
Insoluble  in  water,  miscible  with  rectified  spirit  in  all  proportions. 
Added  drop  by  drop  to  fused  caustic  potash,  valerianate  of  potash 
is  formed.  The  vapour  on  exposure  to  the  air  is  decomposed  with 
the  development  of  the  odour  of  valerianic  acid. 

Action  and  Use. — It  appears  to  exercise  a  paralysing  influence 
on  the  sympathetic  nervous  system,  the  inhalation  of  1  or  2  minims 
producing  an  immediate  flushing  of  the  face  and  a  feeling  of  creep- 
ing warmth  and  distension  of  the  vessels  of  the  head.  When  a 
larger  quantity  is  inhaled  this  effect  is  intensified,  and  is  associated 
with  greatly  increased  arterial  tension  and  throbl)ing  of  the  heart 
and  arteries. 

It  has  been  recommended  by  Guthrie  as  a  resuscitant  in  syncope, 
drowning,  &c.  Dr  S.  Weir  Mitchell  of  Philadelphia  used  it  in  con- 
vulsions in  1871,  and  advocated  its  use  as  an  anticonvellent  in 
eclampsia.  It  has  been  given  with  success  to  relieve  cardiac 
spasm  in  angina,  gastralgia,  especially  of  a  spasmodic  character,  and 
facial  neuralgia.     It  must  be  used  with  great  caution. 

Dose. — By  inhalation,  2  to  5  minims,  on  a  handkerchief;  from  1 
to  2  minims  internally,  in  a  little  proof  spirit. 
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ACETIC  ACID.     Monohydrated  Acetic  Acid, 

HOjC^HsOg-eO  or  HC2H3O2=60. 

100  parts  contain  85  of  acetic  anhydride  and  15  of  water. 

This,  the  proper  acid  derivative  of  alcohol,  is  readily  formed  by 
the  oxydation  of  this  body :  aldehyd  is  first  formed  (see  p.  337),  and 
then  acetic  acid,  thus  :  aldehyd,  C2H4O  +  O  =  C2H4O2 .  This  slowly 
occurs  when  dilute  alcohol  is  exposed  to  the  air  in  contact  with  any 
readily  decomposable  vegetable  matter  or  yeast.  The  change  is 
immediately  effected  in  pure  alcohol  by  oxydising  agents,  such  as 
platinum  black,  or  a  mixture  of  bichromate  of  potash  and  sulphuric 
acid. 

Preparation. — Heat  together  82  parts  (1  molecule)  of  fused  acetate 
of  soda  and  98  parts  (2  molecules)  of  sulphuric  acid.  At  243°  the 
acid  distils.  A  little  sulphurous  acid  is  usually  formed  in  the 
process ;  this  is  removed  by  rectification  from  potassic  bichromate, 
which  converts  it  into  sulphuric  acid ;  and  it  is  thus  retained  in 
the  retort. 

Characters. — Above  62'^*6,  a  colourless  liquid,  01  a  pungent  but  very 
agreeable  penetrating  odour  and  sharp  acid  taste ;  sp.  gr.  1  '063.    At 
62° -6  it  becomes  solid  and  crystallises  in  radiating  plates.     At  243° 
it  boils   and   distils   unchanged ;   the  vapour  is   inflammable,  the  t 
result  of  the  combustion  being  carbonic  anhydride  and  water.     It  ■: 
is  miscible  in  all  proportions  with  water.     When  combined  with  an  i 
additional  molecule  of  water  (HC2H3O2  +  H2O)  its  density  is  1*079,  •: 
having  progressively  increased  to  this  point ;  then,  on  the  further  1 
addition  of  water,  the  density  decreases  according  to  the  usual  law, 
and  when  diluted  with  an  equal  bulk  of  water,  it  has  the  same 
density  as  the  monohydrated  acid.     Acetic  acid  blisters  the  skin,  is 
miscible  in  all  proportions  with  alcohol  and  sether,  and  dissolves  the 
volatile  and  concrete  volatile  oils,  such  as  camphor,  kreasote,  and 
several  resins. 

Acetic  Anhydride,  or  Anhydrous  Acetic  Acid,  C4H3O3  or  C4Hg03, 
may  be  isolated  by  several  processes.  It  is  a  colourless  volatile 
liquid,  with  the  pungent  odour  of  acetic  acid  combined  with  that  of 
hawthorn  blossoms.  Placed  in  water  it  sinks  as  oily  drops,  which 
slowly  dissolve  with  the  evolution  of  heat,  forming  the  ordinary 
dilute  acid. 

The  following  varieties  of  acetic  acid  require  description : — 

1.  Acidumaceticumglaciale,  containing  84  per  cent,  of  anhydrous  acid. 

2.  Acidum  aceticum,  „         28  „  „ 

3.  Acidum  aceticum  dilutum,      „         3*6  ,,  „ 

4.  Acetum,  „         4*6  „  „ 

1.  Acidum  Aceticum  glaciale,  P.B,     Glacial  Acetic  Acid. 

Concentrated  acetic  acid,  containing  84  per  cent,  at  least  of 
anhydrous  acid. 

Characters  and  Tests. — It  crystallises  when  cooled  to  34°,  and 
remains  so  until  the  temperature  rises  above  48° ;  sp.  gr.  1  -065  to 
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1'066,  and  this  is  increased  by  adding  10  per  cent,  of  water  (see 
above).  At  the  mean  temperature  of  the  air  it  is  a  colourless  liquid, 
having  the  characters  of  the  monohydrated  acid.  60  grains  mixed 
with  a  fluid  ounce  of  water  require  for  neutralisation  at  least  990 
gr.  measures  of  the  volumetric  solution  of  soda.  If  a  fluid  drachm 
be  mixed  with  half  an  ounce  of  water  and  half  a  drachm  of  pure 
hydrochloric  acid,  and  put  into  a  small  flask  with  a  few  pieces  of 
granulated  zinc,  and  a  slip  of  bibulous  paper  wetted  with  solution 
of  subacetate  of  lead  be  suspended  in  the  flask  for  5  minutes  over 
the  escaping  gas,  the  paper  will  not  become  discoloured  (absence  of 
sulphurous  acid — see  p.  59). 

Action  and  Uses, — Owing  to  its  action  on  the  albuminous  and 
gelatinous  tissues,  strong  acetic  acid  is  caustic,  vesicant,  and  destruc- 
tive of  minute  living  organisms.  As  an  immediate  vesicant  or  rube- 
facient, it  may  be  applied  to  the  skin  by  means  of  a  piece  of  blotting 
paper.  It  is  a  very  useful  caustic  in  the  early  stage  of  epithelioma ; 
it  should  be  rubbed  into  the  induration  with  a  stiff  brush,  made  by 
chewing  the  end  of  a  deal  stick,  such  as  lucifer  match,  until  the 
cuticle  or  mucous  membrane  becomes  white.  As  an  effectual  remedy 
against  vegetable  parasites,  such  as  ring-worm  (dermmycocis  circi- 
nata)  and  the  like,  it  should  be  applied  in  the  same  way.  It  may 
be  employed  to  destroy  the  indurated  edges  of  chronic  ulcers.  As 
a  stimulant  and  antiseptic,  it  may  be  carefully  applied  to  the  fauces 
in  scarlatina  when  there  is  sloughy  ulceration  and  foetor.  In 
milder  cases,  diluted  with  10  parts  of  water,  it  is  beneficial  as  a 
gargle.  Internally,  acetic  acid  has  the  general  acidifying  action  of 
an  acid,  and  tends,  I  believe,  to  the  accumulation  of  uric  acid  in 
the  bod}^  It  may  be  given  as  a  mineral  acid  in  phosphaturia  and 
cystitis.  Diluted  with  water  it  is  refrigerant  in  fever;  but  it  is 
superseded  by  lemon  or  lime  juice.  As  an  enema  (equal  parts  of 
vinegar  and  water)  it  may  be  used  to  expel  the  ascaris  vermicularis. 
Externally  a  lotion  of  acetic  acid  is  a  grateful  refrigerant  in  head- 
ache, phrenitis,  or  to  bruised  parts. 

Pharmaceutical  Uses. — In  the  preparation  of  Acetuni  cantharidis 
and  Mistura  kreasoti. 

2.  Acidum  Aceticum.  P,B.     Acetic  Acid. 

Prepared  from  wood  by  destructive  distillation,  and  subsequent 
purification.  It  contains  33  per  cent,  of  the  monohydrate,  corre- 
sponding to  28  parts  of  acetic  anhydride.  It  corresponds  in  strength 
with  commercial  acetic  acid.  The  sources  of  acetic  acid  are  two — 
1.  The  acetous  fermentation  of  alcohol;  and,  2.  The  destructive 
distillation  of  hard  wood.  The  former  furnishes  the  varieties  of 
vinegar ;  the  latter,  the  acid  under  consideration. 

It  may  be  inferred  from  the  following  passage  in  Pliny  that 
pyroligneous  acid  was  known  to  the  Egyptians  : — Pine  wood  heated 
in  a  furnace  gives  it  out,  "  Sudore,  aqu^B  modo  fluit  canali :  hoc  in 
Syria  cedrum  vocatur,  ac  tanta  est  vis,  ut  in  ^gypto,  corpora 
hominum  defunctorum,  eo  perfusa,  serventur." 
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Preparation. — At  the  present  day  the  hard  wood  of  the  oak, 
heech,  ash,  birch,  &c.,  is  heated  to  low  redness  in  iron  retorts.  The 
product  is  a  dark  brown,  tarry,  acid  liquid,  containing  from  IJ  to 
3^  per  cent,  of  acetic  acid,  and  several  volatile  products,  the  most 
important  of  which  are  tar,  wood  spirit,  acetate  of  methyl,  and 
acetone.  Much  combustible  gas  (chiefly  hydrogen  and  carbonic 
oxyde)  is  formed,  and  this  is  utilised  in  heating  the  retorts.  Char- 
coal of  capital  quality  remains  in  the  retorts.  The  crude  acid  liquid 
is  decanted  from  the  tar  and  distilled ;  wood  spirit  (see  p.  336)  is 
volatilised  and  collected  first,  and  then  the  acetic  acid.  This,  how- 
ever, is  still  contaminated  with  tarry  matters,  and  to  remove  these 
the  acid  is  neutralised  with  milk  of  lime  or  carbonate  of  soda  and 
allowed  to  stand,  when  the  tarry  matter  rises  and  is  separated ;  the 
fluid  is  then  evaporated  to  dryness,  and  the  residue  roasted  at  about 
500°,  to  expel  the  residual  tarry  matter.  It  is  then  dissolved, 
separated  from  carbonaceous  matters,  crystallised,  and  distilled  with 
sulphuric  acid  (if  acetate  of  soda)  or  hydrochloric  acid  (if  acetate  of 
lime).  The  distillation  should  be  effected  in  glass  or  earthenware 
vessels. 

Characters  and  Tests. — A  colourless  liquid,  having  a  strong  acid 
reaction  and  pungent  odour;  sp.  gr.  1*044.  182  grains  require  for 
neutralisation  1000  grain  measures  of  the  volumetric  solution  of 
soda,  indicating  thereby  that  it  contains  1  molecule  (51  grains) 
of  anhydrous  acetic  acid.  The  tests  of  its  purity  are  those  given 
under  glacial  acetic  acid. 

Pharmaceutical  Uses. — In  the  preparation  of  the  following: — 
Acidum  aceticum  dilutum,  Aceticum  cantharidis,  Oxymel,  Oxymel 
scillse,  Syrupus  scillse,  Mistura  kreasoti,  Extractum  colchici  aceti- 
cum, Linimentum  terebinthinse  aceticum,  Liquor  epispasticus. 

3.  Acidum  Aceticum  dilutum,  P.B.     Dilute  Acetic  Acid. 

A  mixture  of  1  volume  of  acetic  acid  (No.  2.)  and  7  volumes  of 
water.  The  sp.  gr.  is  1*006.  440  grains  (1  fluid  ounce)  require  for 
neutralisation  313  gr.  measures  of  the  volumetric  solution  of  soda, 
corresponding  to  3*63  per  cent,  of  anhydrous  acid. 

Action  and  Uses. — (See  Acetic  acid). 

Dose. — 1  to  2  fluid  drachms.  As  a  lotion  or  enema,  it  may  be 
used  diluted  with  2  or  3  parts  of  water. 

Pharmaceutical  Uses. — Acetum  scillse.  Liquor  morphise  acetatis. 

4.  Acetum,  P.B.     Vinegar. 

An  acid  liquor  prepared  from  malt  and  unmalted  grain  by  the 
acetous  fermentation. 

Since  vinegar  is  produced  when  weak  spiritous  liquors  are  simply 
exposed  to  a  warm  air,  it  has  been  known  from  the  earliest  times. 
The  conversion  of  the  alcohol  in  this  case  is  effected  by  organic 
matter,  generally  sugar,  which  is  present  in  the  solution,  and  which 
serves  as  a  ferment.  The  change  is  rapidly  effected  by  yeast  (see 
p.   364),   and  the   process  is  termed  the  acetous  fermentation,   a 
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molecule  of  alcohol  being  converted  into  one  each  of  water  and 
acetic  acid,  C^HgO  +  02  =  HgO  +  CgH^Og  .  The  acetous  fermentation 
is  but  a  continuation  of  the  alcoholic.  A  good  vinegar  may  be 
made  by  dissolving  Ij  pound  of  sugar  in  1  gallon  of  water, 
adding  a  quarter  of  a  pint  of  yeast,  and  keeping  the  mixture  for 
three  days  between  77°  and  86°,  then  adding  1  ounce  of  bruised 
raisins,  and  after  ripening  it  by  further  exposure  in  a  cask,  bottling 
it.  The  yeast  first  converts  the  sugar  into  alcohol,  and  then 
resolves  it  into  acetic  acid  and  water. 

Preparation. — Allow  an  infusion  of  malt  to  trickle  slowly  over 
wood-shavings  arranged  in  deep  tubs  on  porous  wooden  diaphragms, 
so  as  to  expose  the  surface  of  the  liquid  freely  to  the  air,  which  is 
also  admitted  from  below  by  suitable  apertures ;  vinegar  slowly 
collects  and  flows  away.  When  the  process  is  fairly  established,  a 
gelatinous  fungus,  "  mother  of  vinegar,'^  forms  upon  the  surface  of 
the  shavings,  and  acts  as  an  oxydising  medium.  In  order  to 
prevent  the  further  development  of  this  plant  in  the  former  pro- 
duct, Y7nn7  part  of  its  weight  of  sulphuric  acid  is  added  to  the 
vinegar. 

Characters  and  Tests. — A  liquid  of  a  brown  colour  and  the  agree- 
able odour  of  acetic  aether;  sp.  gr.  1  '017  to  1*019 ;  445*4  grains  (1  fluid 
ounce)  require  at  least  402  gr.  measures  of  the  volumetric  solution 
of  soda  for  neutralisation,  corresponding  to  4*6  per  cent,  of  anhydrous 
acetic  acid.  If  10  minims  of  the  solution  of  chloride  of  barium  be 
added  to  1  fluid  ounce  of  the  vinegar,  and  the  precipitate,  if  any,  be 
separated  by  filtration,  a  further  addition  of  the  test  will  give  no 
precipitate  (showing  the  presence  of  no  more  sulphuric  acid  than  the 
nfer  of  its  weight,  which  is  allowed  by  law);  sulphuretted  hydrogen 
causes  no  change  of  colour  (absence  of  metallic  impurity,  especially 
copper,  which  is  easily  derived  by  carelessly  allowing  contact  with 
copper  vessels). 

I)ose. — 1  to  2  fluid  drachms. 

Pharmaceutical  Use. — In  the  preparation  of  Emplastrum  cerati 
saponis. 

5.  Acetum  Gallicum.     French  or  Wine  Vinegar. 

As  its  name  implies,  is  prepared  from  wine.  Casks  capable  of  hold- 
ing 100  gallons,  partially  open  at  the  upper  part  to  allow  excess  of 
air,  are  arranged  in  rows  in  a  shed  at  a  temperature  of  75°  to  85°.  A 
small  quantity  of  boiling  vinegar  is  placed  in  each  cask,  and  every 
eight  or  ten  days  a  few  gallons  of  wine  are  added  until  the  casks  are 
two-thirds  full.  After  a  fortnight  the  acetification  is  complete;  a  few 
gallons  of  the  vinegar  are  then  drawn  off  from  each  cask  and  the 
same  quantity  of  wine  added,  and  so  the  process  proceeds  con- 
tinuously.  A  quantity  of  gelatinous  conferva. (another  of  vinegar) 
forms  in  the  old  casks,  in  which  the  conversion  goes  on  most  rapidly, 
the  vegetable  acting  like  platinum  black  in  bringing  condensed  or 
nascent  oxygen  in  contact  wdth  the  dilute  alcohol.  Wine  vinegar 
may  be  white  or  red,  according  as  red  or  white  wine  is  used. 
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Acetates. — These  salts  are  decomposed  by  the  stronger  acids,  and 
are  distinguished  by  the  evolution  of  the  pungent  odour  of  acetic 
acid  when  heated  with  sulphuric  acid.  Heated  with  lime  they  yield 
acetone  (CgHgO),  a  colourless  inflammable  liquid  of  an  agreeable 
setherial  odour  and  pungent  taste.  When  distilled  with  potassic 
hydrate  they  yield  marsh  gas  (see  p.  99).  Cold  solutions  give  with 
mercurous  nitrate  a  precipitate  of  mercurous  acetate.  With  the  per- 
salts  of  iron  the  soluble  acetates  form  deep  reddish-brown  solutions 
(see  p.  215). 

GLYCERIN:  CeHgOg  or  CsHgOg. 

A  sweet  principle  separated  from  all  fats  and  oil,  except  sperma- 
ceti and  wax,  by  saponification. 

Preparation. — By  the  saponification  of  olive  oil  by  oxyde  of  lead, 
as  described  under  Lead  plaster  (p.  242). 

Characters. — A  colourless  fluid,  sweet,  odourless,  viscid,  and  of 
the  consistence  of  thick  syrup ;  of  sp.  gr.  1*28  ;  solidifying  to  a  crys- 
talline mass  like  loaf  sugar  at  -4°;  slightly  volatile,  and  vapour- 
isable  without  decomposition  in  a  current  of  steam  between  500° 
and  600°,  but  when  heated  in  the  air  evolving  most  intensely  irri- 
tating fumes  of  acrolein  (CgH^O).  When  strongly  heated  it  burns 
with  a  luminous  flame.  It  is  miscible  in  all  proportions  with  water 
and  alcohol,  and  absorbs  the  former  when  exposed  to  a  damp  air ;  it 
is  sparingly  soluble  in  aether.  It  has  a  greater  solvent  power  than 
water  over  many  compounds,  both  inorganic  and  organic,  thus  it 
dissolves  baryta,  lime,  and  strontia  freely,  and  the  solutions  are 
not  precipitated  by  carbonic  acid.  It  is  also  used  as  a  solvent 
for  arsenious  acid,  some  of  the  alkaloids  of  opium,  which  are 
but  sparingly  soluble  in  alcohol  and  in  water,  for  croton-chloral- 
hydrate,  &c.  Heated  with  caustic  potash,  it  is  resolved  into  a 
mixture  of  acetate  and  formiate  of  potash  with  the  elimination 
of  water  and  hydrogen :  CgHgOg  -\-  2KHO  =  KCgHgOg  +  KCHO2  +  Hp 
+  4H. 

Nitric  acid  resolves  it  into  carbonic  and  oxalic  acid,  but  when 
dropped  into  a  mixture  of  equal  measures  of  nitric  and  sulphuric 
acid  3  atoms  of  hydrogen  are  displaced  by  3  molecules  of  per  oxyde 
of  nitrogen  to  form  the  frightfully  explosive  body  nitro-glycerin : 
C3H,(N02)303. 

Glycerinum,  P.B.     Glycerin. 

This  is  the  substance  above  described,  containing  a  small  per- 
centage of  water ;  sp.  gr.  1  '25. 

Action  and  Uses. — Glycerin  is  the  type  of  an  emollient;  excepting 
that  it  absorbs  a  little  water  it  is  unchanged  in  the  air,  and  when 
applied  to  a  dry  harsh  surface  preserves  it  moist  and  soft.  Hence 
it  is  a  most  useful  application  to  a  dry,  cracked  skin.  In  its  concen- 
trated state  it  is,  however,  rather  heating  and  irritant;  it  should 
therefore  be  used  diluted  with  an  equal  quantity  of  water.  It  has 
been  given  internally  as  a  substitute  for  cod-liver  oil  where  the 
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stoinacli  will  not  bear  this  food,  but  medicinal  properties  are  inap- 
preciable, and  its  dietetic  value  has  not  been  satisfactorily  ascertained. 

Dose. — 1  to  2  drachms. 

Pharmaceutical  Uses, — As  a  solvent  it  is  employed  in  the  prepara- 
tion of  Glycerinum  acidi  carbolici,  G.  acidi  gallici,  G.  acidi  tanici, 
G.  amyli,  and  G.  boracis.  It  is  also  an  ingredient  of  Linimentum 
potasii  iodidi  cum  sapone. 

BENZOL.     Benzine  or  Phene.     C^gHg  or  CgHg. 

A  volatile  liquid,  giving  off  at  177*8  an  inflammable  vapour, 
obtained  from  coal  tar.  It  is  the  first  of  the  Phenic  series.  It 
obtains  its  first  and  second  names  from  benzoic  acid,  which  when 
distilled  with  excess  of  lime  yields  a  third  of  its  weight  of  benzol. 
Mansfield  obtained  it  from  the  most  volatile  portions  of  coal  naphtha, 
2  gallons  of  which  will  yield  1  pint  of  pure  benzol. 

Characters. — A  limpid,  colourless  liquid,  of  sp.  gr.  0*85,  and  a 
pleasant  balsamic  odour;  at  32°  it  solidifies  to  a  mass  of  crystals. 
It  is  insoluble  in  water  but  freely  soluble  in  alcohol,  sether,  wood 
spirit,  oil  of  turpentine,  and  acetone.  It  readily  dissolves  caoutchouc, 
gutta-percha,  wax,  and  the  fixed  oils.  The  resins  are  soluble  with 
difficulty  in  benzol.  It  furnishes  substitution  compounds  with 
nitroxyl,  the  most  interesting  of  which  is  nitrohenzol  (CgHgNOg)  or 
essence  of  mirhane,  a  very  sweet  yellowish  oil,  having  the  odour  of 
oil  of  bitter  almonds,  for  which  it  is  used  as  a  substitute  in  scenting 
soap  and  perfumery. 

Action  and  Uses. — Narcotic  and  angesthetic,  but  it  is  not  used 
internally.  It  is  a  valuable  solvent  for  fatty  substances,  and  as 
such  is  extremely  useful  for  removing  grease  and  spots  from  silks  or 
woollen  fabrics. 

ACIDUM  CARBOLICUM,  P.B.     Carbolic  Acid, 
H0,Ci2H,0  or  HCeH,0. 

Phenic  Acid.     Oxyhenzene.     Phenyl  Hydrate.     Phenol. 

An  acid  obtained  from  coal  tar  by  fractional  distillation,  and  sub- 
sequent purification.  The  heavier  oils,  which  boil  between  300° 
and  450°,  are  neutralised  with  alkali,  and  the  compound  so  produced 
separated  and  decomposed  by  mineral  acid.  The  oily  liquid  sepa- 
rates, which  is  purified  by  rectification.  Phenic  acid  is  closely 
related  to  salicylic  acid,  which  is  so  frequently  met  with  in  the 
vegetable  kingdom  (see  p.  356).  It  is  one  of  the  products  of  the 
distillation  of  benzoin  (see  Benzoin)  and  of  the  resin  of  the  Xanthor- 
rhcEa  hastilis;  and  it  has  been  also  found  in  the  urine  of  herbivorous 
animals,  of  which  hippuric  acid,  so  closely  related  to  the  benzoic 
series  of  compounds,  is  a  constant  constituent. 

Characters  and  Tests. — In  colourless  acicular  crystals^  which  become 
an  oily  liquid  at  95°,  of  sp.  gr.  1*065  and  boiling  point  370°,  having 
an  odour  and  taste  like  kreasote,  which  it  also  resembles  in  many  of 
its  characters  and  properties.     The  crystals  readily  absorb  moisture 
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on  exposure  to  the  air,  and  are  fhus  liquefied.  It  is  soluble  in  about 
30  parts  of  water,  freely  soluble  in  glycerin,  and  is  miscible  with 
alcohol,  aether,  and  acetic  acid  in  all  proportions.  It  precipitates 
collodion  and  albumin,  and  does  not  redden  blue  litmus.  A  slip  of 
deal  dipped  into  it  and  afterwards  into  hydrochloric  acid,  and  then 
allowed  to  dry  in  the  air,  acquires  a  greenish-blue  colour.  It  does 
not  affect  the  plane  of  polarisation  of  a  ray  of  polarised  light  (thus 
distinguished  from  kreasote). 

Phenic  acid  combines  with  potash  to  form  a  crystalline  compound. 
Heated  with  ammonia  in  a  sealed  tube  it  is  converted  into  water 
and  aniline :  CoHyO  +  H3N  =  Hp  -\-  CgH^,H2N. 

Sulphuric  acid  dissolves  phenic  acid  without  change  of  colour, 
combining  with  it  to  form  a  compound  monobasic  acid  called  sul- 
phophenic  acid  (HCgH;^S04),  which  forms  permanent  odourless,  crys- 
tallisable  sulphocarbolates  or  sulphophenates,  with  soda,  zinc,  and  other 
bases.  Nitric  acid  decomposes  phenic  acid  with  violence,  displacing 
hydrogen  and  substituting  NOg  in  its  place,  and,  according  to  the 
degree  of  concentration,  forming  trinitrophenic  or  carhazotic  acid 
(HCgH2(N02)30)  dinitrophenic  acid  (HCgH3(N02)20),  and  nitrophenic 
acid  (HCgH4N020),  crystalline  acids,  all  forming  crystallisable  salts 
closely  resembling  each  other.  Chlorine,  bromine,  and  iodine  in  like 
manner  displace  hydrogen,  and  form  a  great  number  of  substitu- 
tion products,  formed  as  the  above  nitroxyl  series,  on  the  type  of  phenic 
acid;  they  are  all  monobasic,  and  form  crystalline  salts.  The  re- 
markable decomposition  effected  by  carbonic  anhydride  is  considered 
below. 

Action  and  Uses. — Carbolic  acid  is  absorbed  into  the  blood,  and 
when  taken  in  large  quantities  is  eliminated  unchanged  by  the  kid- 
neys. In  a  case  where  a  nearly  fatal  dose  was  taken,  26|  ounces  of 
urine  were  passed  between  the  fifth  and  twelfth  hours  after  the  acid 
was  taken;  the  urine  was  acid,  of  sp.  gr.  1*016,  free  from  blood,  had 
the  appearance  of  milk  and  water  to  which  a  few  drops  of  ink  had 
been  added,  and  a  powerful  odour  of  carbolic  acid  or  kreasote, 
became  blue-black  on  exposure  to  the  air,  and  4  ounces  of  it  yielded 
nearly  3  grains  of  impure  carbolic  acid  (Dr  Stephenson,  Guy's  Hosp. 
Rep.  1875,  p.  150).  The  natural  odour  of  urine  has  been  supposed 
by  some  to  be  due  to  phenic  acid,  and  it  is  certainly  intensified  by 
its  use,  and  furnishes  a  notable  quantity  of  indican  (see  Indigo). 
Large  doses  of  carbolic  acid  speedily  produce  insensibility,  passing 
into  deep  coma  and  failure  of  the  respiro-cardiac  functions.  Locally 
it  is  a  powerful  styptic,  producing  coagulation  of  the  mucous  mem- 
brane and  arrest  of  its  function,  and  destroying  the  minute  organisms 
on  which  the  fermentative  and  putrefactive  actions  depend.  A 
saturated  aqueous  solution  is  irritant,  highly  antiseptic  and  disin- 
fectant, and  as  such  it  is  thoroughly  efficacious  in  removing  the 
foetor  of  sloughy  or  ill-conditioned  wounds  and  discharges.  It  is 
invaluable  as  an  intra-uterine  injection  after  labour,  or  operations 
where  from  decomposing  blood  clot  or  retained  secretions  the  dis- 
charges are  offensive.     As  a  disinfectant  in  glanders,  smallpox,  and 
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infectious  diseases  generally,  it  may  be  freely  used  in  the  form  of 
lotion;  and  cloths  wrung  out  of  a  saturated  solution  should  be 
hung  in  the  sick  room  and  its  approaches,  and  the  pan  which  receives 
the  excreta  should  be  constantly  charged  with  the  same.  As  a  para- 
siticide in  fungous  skin  diseases  it  may  be  used  in  the  form  of  lotion 
combined  with  the  use  of  carbolic  acid  soap. 

The  sulphocarbolates  of  soda  and  zinc,  the  former  for  internal 
and  the  latter  for  external  use,  have  been  suggested,  and  to  some 
extent  employed,  instead  of  the  crude  acid,  but  their  efficacy  is  not 
very  apparent. 

Internally,  carbolic  acid  may  be  given  instead  of  kreasote,  which, 
however,  is  preferable  on  account  of  its  pleasanter  and  more  familiar 
taste.  It  has  been  advocated  in  diabetes,  on  the  theory  that  this 
disease  is  generated  by  fermentative  action.  After  fair  trial  in  a 
lew  cases  I  discontinued  its  use,  finding  that  it  had  no  influence  on 
the  disease. 

Dose. — 1  to  3  grains  in  a  suitable  tincture.  As  a  lotion,  disinfectant, 
and  vaginal  injection,  an  aqueous  solution  (1  part  iu  50)  may  be 
used.  As  an  intra-uterine  wash,  a  solution  of  half  this  strength  is 
sufficient.  As  a  disinfectant  dressing,  1  drachm  of  the  glycerin 
solution  with  7  drachms  of  simple  ointment. 

1.  Glycerinum  Acidi  Carbolici,  P.B.     Glycerin  of  Carbolic  Acid. 

Composed  of  1  ounce  of  carbolic  acid  and  4  fluid  ounces  of  glycerin, 
rubbed  together  until  the  acid  is  dissolved. 

Use. — Except  as  a  styptic  this  is  too  strong  an  application,  but  it 
affords  a  ready  means  of  forming  oleaginous  and  aqueous  solutions 
of  the  acid. 

-    SALICYLIC  ACID:  HO,Ci4H505  =  138  or  HC7H503=  138. 

This  interesting  body,  so  long  associated  with  the  willow,  the 
meadow-sweet,  and  the  winter-green  (Gaultheria  procumbens),  is  now 
largely  prepared  from  phenic  acid.  Dry  carbonic  anhydride  is 
passed  through  the  dry  powder  of  phenol-sodium  between  212°  and 
482°;  amongst  other  compounds,  salicylate  of  sodium  is  formed. 
This  is  dissolved  in  water  and  decomposed  by  hydrochloric  acid, 
which  unites  with  the  base  and  sets  free  the  acid  in  the  form  of 
small  crystals.  These  are  washed  and  recrystallised  from  a  hot 
solution  and  dried  (Kolbe). 

Characters. — A  soft  light  powder,  as  bulky  as  quinine,  of  a  delicate 
cream  colour  from  the  presence  of  a  little  colouring  matter,  com- 
posed of  minute  acicular  crystals.  It  is  odourless,  but  has  a  sweet, 
and  afterwards  a  dry  taste,  with  an  impression  of  acridity:  very 
soluble  in  hot  water,  and  in  about  400  parts  at  60°.  Salts,  such  as 
phosphate  of  soda,  greatly  increase  its  solubility,  3  parts  of  the  salt 
rendering  1  part  of  the  acid  soluble  in  50  parts  of  water.  It  is 
more  freely  soluble  in  alcohol  and  aether,  melts  at  316°,  and  sub- 
limes unchanged.  Distilled  with  excess  of  lime,  it  is  resolved  into 
carbonic  and  phenic  acids,  HCj'H.O3-}-CaO  =  CaC03-fHC(3H-O  . 
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Action  and  Uses. — A  little  placed  in  contact  with  tlie  moist 
mucous  surface  speedily  converts  it  into  a  dry,  white,  shrivelled 
membrane,  attended  by  a  pleasant  feeling  of  warmth.  It  is 
indeed  destitute  of  direct  irritant  properties.  After  ingestion  it  is 
speedily  eliminated  by  the  kidneys.  Like  phenic  acid  and  kreasote, 
it  arrests  fermentation  and  putrefaction;  but  its  power  in  these 
respects  is  inferior  to  these  substances.  It,  however,  possesses  the 
great  advantage  of  being  free  from  taste  and  odour,  which  renders  it 
suitable  for  many  purposes  for  which  other  antiseptics  would  be 
objectionable. 

KREASOTXJM,  P.B.     Kreasote  (Kpictg,  flesh  ;  aco^co,  to  preserve), 

A  mixture  of  volatile  oils  obtained  by  the  distillation  of  wood 
tar. 

According  to  Schorlemmer  it  is  composed  of  phenic  acid,  C^HgO ; 
Jcresol,  CjrHgO ;  phlorol,  CgH^QO ;  guiacol,  C^HgOg ;  and  chiefly  kreasol, 
CgHj^Og.  It  is  contained  in  the  heavier  oil  obtained  by  the  distilla- 
tion of  wood  tar ;  the  lighter  being  separated  by  water  on  which  it 
floats.  It  is  deprived  of  acetic  acid  by  solution  of  caustic  potash, 
which  also  dissolves  it  and  separates  it  from  other  hydrocarbons. 
The  alkaline  solution  is  boiled  in  an  open  basin  to  oxydise  some 
impurities;  the  kreasote  is  then  liberated  by  a  slight  excess  of 
dilute  sulphuric  acid,  and  several  times  rectified. 

Characters  and  Tests, — A  liquid,  colourless  or  with  a  yellowish 
tinge;  sp.  gr.  1*071,  boiling  at  400°,  and  having  a  strong  empyreu- 
matic  odour,  and  burning,  smoky  taste.  Sparingly  soluble  in  water, 
but  freely  in  alcohol,  aether,  acetic  acid,  and  benzol.  It  coagulates 
albumen,  but  gives  no  precipitate  with  collodion.  A  slip  of  deal 
dipped  into  it  and  afterwards  into  hydrochloric  acid,  acquires  on 
exposure  to  the  air  for  a  short  time  a  greenish-blue  colour.  Dropped 
on  white  filtering  paper  and  exposed  to  212°  of  heat,  it  leaves  no 
translucent  stain;  it  turns  the  plane  of  polarisation  of  a  ray  of 
polarised  light  to  the  right.  It  is  insoluble  in  glycerin,  and  is  not 
solidified  by  the  cold  produced  by  a  mixture  of  hydrochloric  acid 
and  sulphate  of  soda. 

The  above  mentioned  tests  are  intended  to  distinguish  it  from  or 
to  indicate  admixture  with  carbolic  acid,  which  has  been  freely 
substituted  for  kreasote. 

Action  and  Uses. — Those  of  carbolic  acid.  The  urine,  in  like 
manner,  acquires  the  odour  of  the  substance  and  a  dark  colour,  and 
contains  indican.  In  large  doses  it  is  an  irritant  poison,  causing 
vomiting,  sometimes  strangury,  vertigo,  and  coma.  2  fluid  drachms 
have  proved  fatal.  If  it  can  be  brought  in  contact  with  the  painful 
part,  it  is  a  valuable  remedy  in  toothache.  It  is  chiefly  employed 
to  prevent  fermentative  decomposition  of  the  food  and  the  develop- 
ment of  sarcinse  in  the  stomach,  or  to  correct  an  off'ensive  condition 
of  the  secretions  which  is  often  associated  with  simple  enteritis  and 
diarrhoea.    As  a  styptic  it  is  given  in  hsematemesis.    It  is  applied  as 
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an  escharotic  to  unhealthy  granulations,  or  to  bleeding  tumours  of 
a  fungoid  character.  In  solution  it  may  be  used  as  carbolic  acid. 
It  is  used  to  preserve  salted  or  dried  meats. 

1.  Mistura  Kreasoti,  P,B.     Kreasote  Mixture. 

Contains  1  minim  in  a  fluid  ounce. 

Preparation. — Mix  16  minims  each  of  kreasote  and  glacial  acetic 
acid;  add  gradually  15  ounces  of  water,  and  lastly,  ^  fluid  drachm 
of  spirit  of  juniper  and  1  fluid  ounce  of  syrup. 

Dose. — 1  to  2  fluid  ounces. 

2.  Vapor  Kreasoti,  F.B.     Inhalation  of  Kreasote. 

Mix  12  minims  of  kreasote  and  8  ounces  of  boiling  water  in  an 
apparatus  so  arranged  that  air  may  be  drawn  through  the  liquid  in 
the  process  of  inhalation. 

Use. — In  putrid  sore  throat,  diphtheria,  and  gangrene  of  the  lung. 

3.  Unguentum  Kreasoti,  P.B.     Kreasote  Ointment. 

A  mixture  of  1  fluid  drachm  of  kreasote  and  1  ounce  of  lard. 
Use. — A  stimulant  antiseptic  dressing  to  wounds,  and  a  suitable 
application  in  skin  diseases  of  fungous  or  syphilitic  origin. 

PIX  LIQUIDA,  P.B.     Wood  Tar. 

A  bituminous  liquid  obtained  from  the  wood  of  Pinus  sylvestris 
(see  p.  405)  and  other  pines  by  destructive  distillation. 

The  decomposition  commences  at  about  284°;  both  gases  and 
liquids  are  evolved.  The  most  abundant  of  the  gaseous  products 
are  carbonic  anhydride,  carbonic  oxyde,  and  hydrogen.  Of  the 
liquids,  acetic  acid,  wood  spirit,  methyl-acetate,  acetone  and  water, 
are  soluble  in  water ;  the  remainder  are  oily  hydrocarbons,  which 
collectively  constitute  wood  tar. 

The  several  varieties  of  pine- wood  tar  are  Stockholm,  Archangel, 
and  American.  The  Swedish  and  Russian  are  preferred  to 
American. 

It  is  prepared  at  Bothnia  by  a  process  identical  with  that  of 
charcoal-burning  in  England,  with  a  special  provision  for  the  col- 
lection of  the  tar  which  exudes  from  the  smouldering  wood  and 
by  which  it  flows  into  conical  cast-iron  receptacles  at  the  base  of  the 
excavation  on  the  bank-side  where  the  piles  are  erected.  From  these 
receptacles  the  tar  flows  along  a  pipe  which  opens  on  the  bank  and 
delivers  the  tar  into  barrels  placed  in  succession  beneath  its  orifice. 
As  fast  as  the  barrels  are  filled  they  are  bunged,  and  are  then 
ready  for  exportation.  The  wood  furnishes  between  7  and  8  per 
cent,  of  tar. 

Characters. — Thick,  viscid,  brownish-black,  of  a  well-known 
peculiar  aromatic  odour;  water  agitated  with  it  acquires  a  pale- 
brown  colour,  sharp  empyreumatic  odour  and  taste,  and  an  acid 
reaction.     Subjected  to   distillation,   oil  of  turpentine,    kreasote, 
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and  other  volatile  hydrocarbons,  pass  over,  and  a  black  resin,  com- 
monly known  as  pitch,  remains. 

Action  and  Uses. — Tar  is  stimulant,  diuretic,  and  diaphoretic. 
The  aqueous  solution  possesses  the  antiseptic  properties  of  a  solution 
of  kreasote  or  phenic  acid,  and  may  be  used  for  the  same  purposes. 
Externally  tar,  in  the  form  of  tar- water  or  ointment,  has  long  main- 
tained a  reputation  in  the  treatment  of  chronic  skin  diseases  and 
foul  indolent  ulcerations. 

1.  Unguentum  Picis  Liquidae,  P.B.     Tar  Ointment 

Preparation. — Melt  2  ounces  of  yellow  wax  with  a  gentle  heat; 
add  5  ounces  of  tar,  and  stir  the  mixture  briskly  while  it  cools. 

2.  Pix  Nigra.     Common  Pitch, 

The  residue  of  the  distillation  of  wood-tar.  It  is  chiefly  altered 
resin  (see  p.  408),  and  is  soluble  in  alcohol  and  solutions  of  the 
alkalies  and  their  carbonates. 

Uses. — It  is  given  as  a  stimulant  in  doses  of  10  to  40  grains,  in 
the  form  of  pill,  but  is  rarely  used  internally.  As  a  fumigation  it 
is  an  admirable  disinfectant;  a  red-hot  poker  should  be  inserted 
into  a  mass  of  the  pitch  contained  in  an  iron  pot,  and  the  rooms 
and  passages  of  the  house  filled  with  the  fumes. 

MINERAL  TAR.     Petroleum  (petri  oleum)  or  Rock  Oil, 

A  black  oil-like  exudation  from  rocks.  There  are  two  kinds, 
natural  and  artificial.  The  latter  is  gas  tar,  produced  by  the  distil- 
lation of  coal;  the  former  is  the  Barbadoes  tar  of  commerce. 

Petroleum  is  very  extensively  diffused,  and  in  some  places  lavishly 
produced.  It  varies  in  consistency  from  solid  asphalte  to  thin 
naphtha.  In  Barbadoes,  Trinidad,  Shropshire,  &c.,  it  is  found  float- 
ing on  springs  of  water.  It  occurs  in  many  parts  of  Europe,  and 
abundantly  in  North  America,  where,  in  the  vicinity  of  Toronto,  in 
Pennsylvania,  numerous  springs  and  wells  have  been  lately  dis- 
covered. In  Asia,  it  is  found  at  Baku  on  the  shores  of  the  Caspian; 
and  in  Burmah  on  the  banks  of  the  Irawaddy,  it  is  readily  obtained 
by  digging  in  the  sand  in  hot  weather.  Ranan-goong  or  Earth-oil 
Creek  has  furnished  400,000  hogsheads  annually. 

Characters  and  Composition. — Petroleum  has  the  consistency  of 
treacle,  a  reddish-brown  or  black  colour,  a  slight  pitchy  taste  and 
odour;  floats  on  water,  in  which  it  is  wholly  insoluble;  burns  with 
a  dense  sooty  flame;  is  soluble  in  aether  and  the  volatile  and  fixed 
oils.  Exposed  to  the  air  it  is  converted  into  bitumen  or  asphalte. 
It  is  almost  entirely  composed  of  volatile  constituents,  so  that  when 
distilled  in  a  current  of  superheated  steam,  only  4  per  cent,  of  solid 
matter  remains.  11  per  cent,  distils  below  212°,  and  about  11  per 
cent,  more  is  paraffin,  a  hard  crystalline,  tasteless,  and  odourless 
substance  like  spermaceti.  Naphtha  is  the  chief  liquid  product  of 
the  distillation    of   petroleum.      It  is   a  nearly  colourless,  limpid 
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liquid,  of  a  strong  petroleum  odour;  sp.  gr.  about  0*8.  It  burns 
like  alcohol,  and  being  simply  composed  of  hydrocarbon  and  with- 
out any  tendency  to  oxydation,  is  employed  for  the  preservation  of 
potassium,  sodium,  &c.  It  is  soluble  in  8  parts  of  alcohol,  and  in 
aether  and  the  volatile  oils  in  all  proportions.  By  the  aid  of  heat 
it  dissolves  sulphur  and  phosphorus  freely.  It  is  an  excellent 
solvent  for  caoutchouc,  resins,  and  fatty  bodies  generally,  and  is  used 
instead  of  spirit  for  burning  in  lamps,  singeing  horses,  &c. 

Action  and  Uses.  —Stimulant  and  antiseptic.  Dissolved  in  olive 
oil  it  may  be  used  externally  as  a  rubefacient  in  rheumatism  and 
chronic  skin  diseases,  such  as  psoriasis  and  ichthyosis.  It  has  been 
recommended  as  a  vermifuge.  Naphtha  is  sometimes  used  inter- 
nally as  an  antiseptic,  but  it  is  neither  so  efficacious  nor  so  pleasant 
a  remedy  as  kreasote. 

SUCCINUM.     Amber, 

A  fossil  product,  derived  doubtless  from  coniferous  trees  which 
form  submerged  forests  on  the  shores  upon  which  it  is  found. 

Amber  {rfhiTcrpov)^  and  its  property  of  attracting  light  bodies,  was 
known  to  the  Greeks  and  also  to  the  Arabs,  being  their  kah-roha 
(grass- attracter).  This  country  is  chiefly  supplied  from  the  Baltic, 
the  amber  being  cast  ashore  between  Konigsberg  and  Memel.  In 
India  it  is  obtained  both  in  Kutch  and  Assam.  It  occurs  in  irregu- 
lar pieces,  often  inclosing  insects  and  parts  of  plants;  is  yellowish 
and  transparent,  resembling  bright  clear  resin;  sp.  gr.  about  that  of 
water.  It  is  hard  but  brittle,  and  breaks  with  a  conchoidal  frac- 
ture, and  is  devoid  of  taste  and  smell.  About  Jth  is  soluble  in 
alcohol,  and  J^th  in  aether.  When  heated  in  closed  vessels,  it  melts 
and  gives  off  succinic  acid  (H2C4H4O4),  a  yellow  crystalline  sub- 
limate, and  "  oil  of  amber,"  a  thin  yellowish  empyreumatic  oil, 
having  nearly  the  same  composition  as  oil  of  turpentine.  The 
succinic  acid  may  be  purified  by  solution  in  alcohol  and  recrystal- 
lisation.  It  forms  large  regular  rhombic  plates.  It  is  related  to 
butyric  acid,  which,  by  oxj^dation,  is  converted  into  succinic. 

Action  and  Uses. — Succinic  acid  is  supposed  to  be  expectorant. 
The  oil  is  stimulant  and  antispasmodic,  in  doses  of  5  to  10  minims. 
Applied  externally,  it  is  stimulant  and  rubefacient. 

Alg^e,  Juss.     Sea-Weeds. 
Cellular  plants  living  in  water  or  in  wet  places,  and  propagated 
by  zoospores,  coloured  spores,  or  tetraspores. 

CHONDRUS  CRISPUS,  Grev.     Carrageen  or  Irish  Sea-Weed. 
Common  on  the  rocky  sea  shores  of  the  northern  parts  of  Europe 
and  America. 

Characters. —  Thallus  dichotomonsly  cleft  with  cuneate  segments,  from  2 
to  12  inches  long,  purple-brown  or  greenish.  Sori  elliptical,  imbedded  in  the 
substance  of  the  thallus,  concave  on  one  side. 
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It  is  collected  on  the  west  coast  of  Ireland,  and  bleached  and 
dried  by  exposure  to  the  sun;  thus  prepared,  it  is  cartilaginous, 
white,  and  slightly  translucent.  It  swells  up  in  cold  water, 
acquires  its  original  bulk,  and  odour  of  sea- weed.  Boiled  with  20 
times  its  weight  in  water,  it  forms  on  cooling  a  tasteless  jelly,  which 
gives  the  reaction  of  mucilage.  Carrageen  does  not  contain  starch, 
but  its  tissues  can  be  stained  blue  by  iodine.  It  contains  a  smaU 
proportion  of  bromides  and  iodides,  and  yields  about  15  per  cent, 
of  ash. 

Action  and  Uses. — It  is  slightly  alterative  and  nutritive,  and 
demulcent.  Its  nutritive  value  is  very  low.  It  is  used  for  jellies 
and  soups  instead  of  gelatin,  and  as  bandoline  for  keeping  the  hair 
in  form.  A  decoction  of  -|  an  ounce  (previously  soaked  in  water) 
in  a  quart  of  milk  sweetened  and  flavoured;  or  a  jelly  made  by  the 
addition  of  more  carrageen,  is  a  suitable  form  for  invalids. 

PLOCARIA  CANDIDA,  Nees.    Starchy  Fucus  or  Ceylon  Sea-Weed. 

Characters. — Thallus  in  cyhndrical  ramifications,  smooth,  filiform,  and 
acute.  Fructification  in  hemispherical  sessile  coccidia,  containing  oblong 
spores  on  a  central  axis,  and  two  oblong  tetraspores  imbedded  in  the  surface. 

This  is  more  nutritive  than  the  former,  100  parts  yielding  15 
of  starch,  54*5  of  vegetable  jelly,  4  of  mucilage,  18  of  cellulose, 
and  7*5  of  inorganic  salts  (0' Shaughnessy.)  1  part  boiled  with  50 
of  water  furnishes  a  tasteless  jelly.  The  Chinese  use  it  as  a  sweet- 
meat. 

OTHER  ALG.^.     Fucus  Vesiculosus.     Sea- Wrack  or  Bladder 

Wrack. 

This,  like  the  others  mentioned  at  p.  75,  contains  a  notable  quantity 
of  iodine,  and  is  a  chief  source  of  kelp.  It  is  used  as  a  friction  and 
internal  remedy  for  goitre,  enlarged  joints,  and  obesity. 

Species  of  Porphyria  and  XJlva  yield  Laver,  which  is  used  as  food 
in  Lapland. 

LiCHENES,  Juss.     Lichens. 

Tliey  spread  upon  the  earth,  or  on  rocks,  or  on  the  bark  of  trees,  some- 
times burrowing  into  their  substance.  Some  are  mucilaginous  and  nutri- 
tious, others  bitter  and  astringent,  and  a  few  remarkable  for  yielding  colour- 
ing matter. 

CETRARIA  ISLANDICA,  Acharius.     Iceland   Moss. 

Characters. — Thallus  erect,  2  to  4  inches  high,  dry,  leathery,  smooth; 
foliaceous  and  laciniated  ;  lobes  irregularly  divided,  channeled,  and  fringed 
at  the  margins.  Fructification  flat  brown  plates  (apothecia)  on  the  thickened 
margins  of  the  thallus.  Habitat,  dry  mountainous  regions. —  Woodv.  Med, 
Bot.  pi.  205 ;  Steph.  and  Church,  pi.  69  ;  Nees  von  E.  pi.  10. 

Cetraria,  P.B.     Iceland  Moss. 

The  entire  plant;  native  of  the  north  of  Europe. 
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CJiaracters  and  Constituents. — Foliacious,  lobed,  crisp,  cartilagi- 
nous, brownish-white,  paler  beneath;  bitter  and  mucilaginous.  A 
strong  decoction  gelatinises  on  cooling. 

It  is  composed  of  70  per  cent,  of  lichenin  or  lichen  starch, 
C10H20O1Q,  closely  related  to  cellulin  and  ordinary  starch.  Like 
the  former,  it  is  soluble  in  ammoniacal  solution  of  oxyde  of 
copper,  and  like  the  latter,  it  is  coloured  blue  by  iodine.  Unlike 
gum,  and  jelly  of  chondrus,  it  furnishes  but  a  trace  of  mucic  acid 
when  boiled  with  strong  nitric  acid;  but  like  these  and  all  other 
varieties  of  cellulin  and  starch,  it  i^  converted  into  sugar  by 
boiling  with  dilute  acids.  Its  solution  is  precipitated  by  alcohol. 
Besides  this  variety  of  mucilage,  the  lichen  contains  3  per  cent,  of 
cetraric  acid  (Cj^gHigOg),  1  per  cent,  of  lickeno-stearic  acid  (C14H34O3), 
a  crystalline  fat,  and  a  little  fumaric  acid  and  sugar.  Cetraric 
acid  is  a  bitter,  colourless,  crystalline  substance,  soluble  in  alcohol 
and  aether,  but  feebly  soluble  in  water.  It  forms  with  the  alkalies 
soluble,  bitter  yellow  salts,  which  have  been  proposed  as  a  sub- 
stitute for  quinine. 

Cold  water  dissolves  only  a  small  portion  of  the  lichenin,  and  the 
lichen  is  easily  freed  from  the  bitter  principle  (cetraric  acid)  by 
macerating  it  in  24  times  its  weight  of  a  solution  of  1  part  of  alka- 
line carbonate  in  375  parts  of  water.  Prolonged  maceration  in 
water  is,  however,  sufficient. 

Action  and  Uses. — The  inhabitants  of  Iceland  and  Lapland  use  it 
as  an  article  of  diet,  either  made  into  bread  or  boiled  with  milk. 
It  is  demulcent,  and  when  not  deprived  of  its  bitter  principle,  tonic; 
and  is  adapted  for  cases  such  as  advanced  phthisis,  where  stronger 
remedies  are  unsuitable,  in  the  form  of  the  following: — 

Decoctum  CetrarisB,  P.B.     Decoction  of  Iceland  Moss. 

Preparation. — Wash  1  ounce  of  Iceland  moss  in  cold  water  to 
remove  impurities,  boil  it  with  1  pint  of  water  for  ten  minutes  in  a 
covered  vessel,  and  strain  while  hot;  wash  the  remainder  with 
enough  water  to  make  the  decoction  measure  I  pint. 

Dose. — 1  to  4  ounces. 

BOCCELLA,  Ach.     SPECIES  VARI^.     Litmus  Lichens. 

These  are  rigid  suffruticose  lichens,  growing  on  the  maritime  rocks 
of  Madeira,  the  Azores,  Canary,  and  Cape  de  Verde  islands,  and 
Madagascar  and  Angola. 

R.  tinctoria  and  li.  fuciformis  are  the  species  which  chiefly  supply 
the  colouring  matter.  The  thallus  of  the  former  is  branched;  the 
branches  are  more  or  less  erect,  cylindrical,  slightly  waved,  and 
tapering  to  a  fine  point;  they  are  beset  with  powdery  wart-like 
soredia ;  the  apothecia  are  pruinose  and  bordered.  The  thallus  of 
the  latter  is  fiat. 

Prepo,ration. — The  lichen  is  ground  and  moistened  with  a  solution 
containing  the  carbonates  of  ammonium  and  potassium,  and  exposed 
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to  the  air  for  a  few  hours.  It  is  then  digested  in  a  hot  solution  of 
ammonia  for  a  few  hours  longer,  and  the  clear  fluid  is  then  drawn 
off  and  exposed  in  deep  jars  to  the  air  for  a  few  weeks,  the  solution 
is  then  concentrated  by  evaporation  until  the  blue  colour  is  intense, 
it  is  then  made  into  a  paste  with  chalk  or  plaster  of  Paris,  and 
formed  into  little  cakes. 

Rocella  and  the  genera  mentioned  below  as  furnishing  cudbear 
and  archil,  contain  from  7  to  12  per  cent,  of  various  colourless  acids, 
of  which  the  chief  are  erythric  (C20H22O10),  evernic  (CiyHigO^),  and 
orsellic  (CgH804).  These  are  decomposed  by  alkalies  into  other  acids 
and  a  neutral  substance,  orcin  (C7H8O2),  which,  under  the  influence 
of  ammonia  and  oxygen,  is  converted  into  the  blue  colouring  matter 
called  orcein  (C7H7NO3),  which  is  the  essential  constituent  of  these 
dyes. 

Litmus,  P.B, 

A  blue  pigment,  prepared  from  various  species  of  Roccella. 

It  is  imported  from  Holland. 

CJiaraders  and  Tests. — ^Light  cubical  masses  about  ^  inch  square, 
of  the  colour  and  appearance  of  indigo,  and  the  odour  of  violets. 
It  yields  to  water,  and  still  more  readily  to  alcohol,  a  blue  colour- 
ing matter,  and  the  solution  has  a  reddish  hue  by  reflected  light. 
When  heated  strongly  it  does  not  evolve  a  reddish  violet  vapour, 
nor  afford  a  sublimate  of  copper-coloured  crystals  (absence  of 
indigo). 

Pharmaceutical  Uses. — The  preparation  of  the  tincture  which  is 
employed  as  a  test. 

1.  Tincture  of  Litmus,  P.B. 

Prepared  by  macerating  1  ounce  of  litmus  powdered  in  10  fluid 
ounces  of  proof  spirit  for  two  days  in  a  closed  vessel,  and  Altering. 

2.  Blue  Litmus  Paper,  P.B. 

Prepared  by  steeping  unsized  white  paper  in  the  tincture,  and 
drying  by  exposure  to  the  air. 

Use. — The  detection  of  free  acid  or  an  acid  salt,  both  of  which 
change  the  colour  to  red. 

3.  Bed  Litmus  Paper,  P.B. 

Prepared  by  steeping  unsized  white  paper  in  tincture  of  litmus, 
previously  reddened  by  the  addition  of  a  minute  quantity  of  sul- 
phuric acid,  and  drying. 

Use. — The  detection  of  alkalies  which  change  it  to  blue.  The 
alkaline  earths,  alkaline  and  earthy  sulphides,  the  soluble  borates, 
phoshate  of  soda,  and  the  alkaline  cyanides  have  the  same  effect. 

Cudbear  and  Archil  or  Orchil  are  furnished  by  species  of  Leca- 
nora,  chiefly  L.  tartar ea;  Variolaria,  and  Parmelia.  Cudl)ear  is  a  soft 
purple  powder,  formed  by  keeping  the  ground  lichens  moistened 
with  ammoniacal  fluid  exposed  to  the  air  for  some  weeks,  then 
drying  and  powdering.     Archil  is  a  rich  purple  liquid  prepared  in 
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tlie  same  way  as  litmus,  the  concentrated  liquid  Ijeing  preserved 
in  a  fluid  state,  instead  of  being  formed  into  cakes  with  foreign 
matters. 

Fungi,  Juss.     Mushrooms. 

Fungi  generally  abound  in  moist  situations,  are  generated  on  leaves  and 
stems,  are  sometimes  subterranean,  but  are  most  frequently  found  on  organised 
l)odies  in  a  state  of  decomposition.  A  few  of  them  are  edible,  as  the  common 
mushroom  {Agaricus  campcstris),  and  truffle  {Tuber  ciharium).  Ammanita 
muscaria  is  remarkable  for  its  intoxicating  properties  ;  many  are  poisonous. 
A7nadou,  used  as  tinder,  is  made  from  P.  igniarius.  As  mildew  and  dry  rot 
they  are  very  destructive  to  plants  and  property,  and  if  they  have  not  caused 
they  have  at  least  greatly  accelerated  disease  in  the  potato  and  vine.  In 
feeble  states  of  the  system  they  prey  on  the  animal  bodj^  constituting  various 
fungous  diseases  of  the  skin  and  mucous  membrane,  and  are  supposed  as  vibrios 
and  bacteria  to  germinate  septicaemia  and  pyaemia. 

TORULA  CEIIEVISL2E3,  Turpin.     The  Yeast  Fungus. 

Ovoid  spores  about  t^'-u-^  iii<^h  in  diameter,  free  or  in  chains 
(fig.  59^,  under  certain  conditions  rising  to  the 
surface,  and  developing  a  felt-like  mass  of 
white  mycelium  from  which  arise  numbers  of 
erect  filaments  terminating  in  a  crowded  capi- 
tulum  of  circular  spores. 
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1.    Cerevisiae    fermentum,    P.B.       Beer 
Yeast. 
The  ferment  obtained  in  brewing  beer. 
Characters. — Brownish  yellow,   viscid, 
semifluid,  frothv,  exhibitin£j  under  the 
microscope     numerous    round    or    oval 
^^s-  ^^-  confervoid     cells.        It     is      composed, 

according  to  Mitscherlich,  of  47*0  parts  of  carbon,  6*6  hydrogen, 
10  nitrogen,  0*6  sulphur,  and  35*8  oxygen.  It  yields  7 '5  per 
cent,  of  ash,  composed  of  potassic,  sodic,  calcic,  and  magnesic  phos- 
phates. 

Action  and  Uses. — It  has  been  recommended  by  Dr  Stokes  as  a 
mild  laxative,  and  to  improve  the  condition  of  the  uterine  excretions, 
and  as  a  poultice  to  correct  foetor.  Pereira  states  that  he  "  has  fre- 
quently heard  patients  complain  of  the  great  pain  it  causes "  as  a 
local  application.  This  may  be  due  to  the  presence  of  imprisoned 
carbonic  acid. 

Dose. — ^  to  1  ounce. 

2.  Cataplasma  fermenti,  P.B.     Yeast  Poultice. 

Preparation. — Mix  6  fluid  ounces  of  yeast  mth  6  ounces  of  icater 
heated  to  100°,  and  stir-in  14  ounces  of  wheaten  flour.  Place  the 
mass  near  the  fire  till  it  rises. 

Bran  may  be  substituted  for  flour  with  advantage,  as  the  latter  is 
heavy,  and  fits  the  surface  to  which  it  is  applied  so  closely  that  the 
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carbonic  acid  whicli  is  disengaged  cannot  escape,  and  so  produces 
painful  pressure. 

Action  and  Uses. — A  detergent  in  sloughing  or  foetid  ulceration. 

CLAVICEPS  PURPUREA,  Tulasne.     Spurred  Rye  or  Ergot. 

Sphacelia  segetum,  Leveille.     Oidium  ahortifaciens,  Link. 

Ergot  seems  to  have  been  first  used  as  a  medicine  by  the  profession 
in  France  and  the  United  States  towards  the  end  of  the  eighteenth 
and  the  beginning  of  the  present  century,  but  in  this  country  not 
before  the  year  1824.  Its  effects  seem  to  have  been  long  known  in 
Germany,  and  pestilential  diseases  in  early  times  have  been  ascribed 
to  eating  ergotised  grain  as  food.  (See  Burnett's  Outlines  of  Botany, 
p.  207). 

Characters. — The  mycelium  forms  a  white,  spongy,  felted  mass, 
made  up  of  slender  thread-like  cells  Qiyphce),  the  outer  layers  of 
which  are  radially  divergent,  and  constitute  the  hasidia.  These 
latter  give  origin  to  an  immense  number  of  s2:)ores  (conidia  or  sper- 
matia),  oval  cells  about  ^-^  inch  long,  which  accumulate  on  the 
surface,  giving  it  a  dusty  appearance,  and  becoming  detached  ger- 
minate, and  emit  filaments.  When  the  fungus  germinates  on  the 
ground,  it  produces  a  number  of  minute,  but  stout  stems,  each  of 
which  is  surmounted  by  a  globular  head  of  fructification  like  a 
sphaeria.  The  stems  are  sometimes  1  inch  in  length,  and  the  spheri- 
cal heads  -^^^  inch  in  diameter  and  didymate;  they  are  at  first  greyish- 
yellow,  but  become  purple,  and  are  covered  with  granular  elevations, 
each  of  which  presents  a  minute  orifice.  On  vertical  section  these 
granules  are  seen  to  be  the  outer  open  extremities  of  flask-shaped 
spore  sacs  {conceptacula,  perithecia,  or  asci)  which  are  arranged  within 
the  outer  surface  of  the  head  in  a  radial  manner.  The  spores  are 
somewhat  glutinous,  and  issue  from  the  sac  in  the  form  of  fila- 
mentous bundles.  The  claviceps  does  not  retain  its  vitality  longer 
than  a  season. 

The  fungus  usually  attacks  only  a  few  of  the  developing  fruits  of 
the  ear  of  rye  (see  fig  60).  The  first  indication  of  its  presence  is 
the  deposition  of  drops  of  a  yellowish  intensely  sweet  slime  of  fungous 
odour,  called  honeydew,  upon  the  ears.  After  a  few  days  the  honeydew 
dries  up,  and  meanwhile  the  soft  ovaries  are  pervaded  by  the  white 
mycelium  of  the  young  fungus,  and  become  altered  in  structure, 
hypertrophied  in  growth,  and  assume  a  very  dark  purple  colour, 
retaining,  however,  the  original  form  of  the  grain  of  rye."^ 

Examined  by  the  microscope  the  structure  is  homogeneous,  being 
composed  of  densely  matted  thread-like  cells,  with  numerous  inter- 
stices occupied  by  spherules  of  oil. 

*  Tulasne,  from  whose  account  (Ann.  des  Science,  Nat.  Bot.  xx.)  the  above 
description  is  taken,  considers  that  the  caryopsides  do  not  undergo  transfor- 
mation, but  that  they  are  simply  destroyed.  I  cannot  accept  this  view,  for 
the  simple  reason  that  the  diseased  grain  retains  the  shape  of  the  normal 
caryopsis,  being  only  a  little  curved  or  cracked. 
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Ergota,  P.B.     Ergot. 

The  sclerotium  (compact  mycelium  or  spawn)  of  Claviceps  jpiir- 

purea,  Tulasne,  produced  within  the 
palese  of  the  common  rye,  Secale 
cereale,  Linn.  Steph.  and  Church, 
Med.  Bot,  plate  113.  It  is  produced 
in  Southern  Russia  and  Spain, 
chiefly  in  Gallicia. 

Characters  and  Constituents. — Sub- 
triangular,  curved,  with  a  longitu- 
dinal furrow  on  the  concave  side, 
obtuse  at  the  ends;  from  ^  of  an 
inch  to  1-|  inch  long;  of  a  violet 
brown  colour  on  the  surface,  pinkish 
within;  solid,  frangible,  fracture 
short;  odour  faintly  marked,  but 
strong  if  the  powder  be  triturated 
with  solution  of  potash  (see  p.  337). 
Ergot  yields  30  per  cent,  of  fixed, 
non-drying  saponifiable,  yellowish 
oil,  consisting  of  olein,  palmitin, 
traces  of  butyric,  lactic,  acetic,  and 
formic  acids;  0*036  per  cent,  of  cho- 
lesterin,  7  per  cent  of  resin,  0*1 
per  cent,  of  sugar  (called  mycose,  be- 
cause it  is  rather  less  dextrogyre 
than  cane  sugar),  or  mannite.  3*2 
per  cent,  of  albumin  soluble  in 
water;  red  colouring  matter  soluble 
in  alcoholic  solution  of  ammonia, 
but  insoluble  in  alcohol,  aether,  or 
benzol;  and  two  bases,  ecbolia  and 
ergotina,  combined  with  ergotic  acid, 
which  is  volatile,  and  yields  crys- 
tallisable  salts.  Ganser  obtained 
0*16  per  cent,  of  ecbolin,  and  Manassewitz  0*12  per  cent,  of  ergotin. 
Both  have  an  alkaline  reaction,  and  a  bitter  taste.  They  may  be 
separated  by  mercuric  chloride,  which  forms  with  ecbolia  an  in- 
soluble compound.  Ganser  obtained  the  hydrochlorate  of  ecbolia  in 
acicular   crystals.      Manassewitz   gives  the  following  formula  for 


Fig.  60. — Secale  cereal e,  infested  by  the 
ergot  fvmgus.  a,  an  ergotised  grain 
contained  within  the  glumes;  6,  a 
mature  ergot. 


ergotina : 


^50^52^2^3  • 


The  resin  of  ergot  has  feeble  irritant  pro- 


perties.    Ergotina  is  but  slightly  active,  the  special  activity  of  the 
drug  being  due  to  ecbolia. 

Substitutes. — The  fungus  attacks  many  of  the  common  species  of 
grass ;  Ergot  of  ivheat  is  shorter  and  thicker.  Ergot  of  oats  is  more 
slender  than  that  of  rye.  Ergot  of  Arundo  ampelodesmos  is  very  long 
and  slender,  and  is  sometimes  spirally  twisted.  Lallement  {Jour,  de 
Pharm.  i.  444)  considers  it  to  be  more  active  than  that  of  rye. 
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Action.  Uses. — The  effects  of  ergot  were  first  observed  in  the 
diseases  produced  by  it  when  taken  for  some  time  with  the  ordinary 
food — that  is,  in  convulsive  ergotism  and  in  gangrenous  ergotism, 
both  accompanied  with  formication.  In  single  doses  of  30  grains, 
Dr  Wright  and  others  have  observed  that  it  created  nausea,  vomit- 
ing, colic  pains,  and  headache,  sometimes  stupor  and  delirium.  In 
many  cases  it  has  also  been  observed  to  depress  the  pulse.  The 
simple  primary  action  of  ergot  is  that  of  a  stimulant  to  the  involun- 
tary muscular  fibre,  acting  through  certain  ganglia  of  the  sympa- 
thetic nervous  system,  those  supplying  the  heart  escaping  early 
implication.  Thus,  if  full  medicinal  doses  (10  minims  of  the  Liquor 
ergota)  be  given  to  an  adult  male,  the  drug  will  soon  produce 
strong  expulsive  efforts  of  the  stomach,  resulting  in  retching  or 
vomiting;  of  the  intestines  producing  diarrhoea,  colicky  pains,  and 
tenesmus;  and  of  the  bladder  leading  to  frequent  and  painful 
micturition.  In  an  acute  case  of  poisoning  related  by  Herschel 
(Neio  York  Med.  Soc.  1874),  the  effects  of  ergot  were  very  simply 
displayed.  30  minims  of  Squibb's  fluid  Extract  of  Ergot  given  to 
an  infant  were  soon  followed  by  severe  abdominal  pain,  recurring 
every  fifteen  minutes,  and  lasting  one  minute,  and  slight  tetanic 
convulsions  of  the  muscles  of  the  face  and  extremities.  After  four 
hours  diarrhoea  occurred,  and  continued  for  fourteen  days.  The 
little  patient  recovered.  Bat  the  action  of  ergot  is  most  promi- 
nently shown  in  its  effects  on  the  pregnant  uterus.  From  ten  to 
twenty  minutes  after  the  ingestion  of  the  medicine  violent  uterine 
contractions  are  induced,  and  continue  with  almost  no  intermissions 
until  the  birth  of  the  child  and  the  expulsion  of  the  placenta.  So 
forcible  and  continuous  is  the  cramp  thus  induced,  that  the  child  is 
liable  to  suffer  dangerous  compression,  or  the  uterine  fibres  may  be 
torn  by  the  violence  of  the  contraction.  The  muscular  fibre  of  the 
arteries  participates  in  this  action,  which,  if  continuous,  occludes 
them,  producing  dry  gangrene  of  the  extremities.  The  uses  of 
ergot  are,  therefore,  very  obvious :  as  a  direct  constricter  of  the 
blood-vessels,  it  is  an  appropriate  remedy  in  both  active  and  passive 
haemorrhage ;  and  in  the  induction  of  contractions  of  the  uterus  it 
is  a  most  direct  and  potent  agent  in  promoting  abortion,  and  in 
rousing  the  inert  uterus  to  expulsive  action.  The  following  general 
rules  should  l^e  observed  in  prescribing  the  drug  in  obstetric  prac- 
tice : — 1.  When  to  secure  the  safety  of  the  mother  it  is  necessary  to 
induce  premature  labour  before  the  seventh  month,  it  may  be  given, 
if  after  separation  of  the  membrane  and  the  use  of  the  douche, 
uterine  contractions  do  not  follow.  2.  In  natural  labour  its  use 
should  l)e  confined  almost  exclusively  to  the  treatment  of  uterine 
inertia  or  exhaustion  after  the  birth  of  the  child  and  the  expulsion 
of  the  placenta.  3.  In  very  rare  cases,  and  with  extreme  discretion, 
it  may  be  necessary  to  give  it  to  facilitate  the  expulsion  of  the  child ; 
but  in  these  cases  the  head  must  have  passed  the  brim  of  the  pelvis, 
the  OS  uteri  be  fully  dilated,  the  perineum  lax,  and  the  passage  well 
lubricated  by  normal  secretions.     4.  It  should  not  be  given  for  the 
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sole  purpose  of  promoting  the  expulsion  of  the  placenta ;  for  by  pro- 
ducing irregular  and  persistent  contraction  of  the  uterus,  it  is  apt  to 
defeat  this  object. 

Ergot  is  also  very  usefully  employed  to  promote  the  expulsion  of 
hydatiform  and  polypoid  tumours  of  the  uterus,  and  to  restrain 
haemorrhage  due  to  the  presence  of  these.  I  have  found  it  beneficial 
in  controlling  hgematuria  arising  from  ulceration  of  the  mucous 
membrane  of  the  bladder. 

Dose. — 20  to  30  grains  freshly  ground,  infused  in  boiling  water 
for  a  few  minutes,  and  taken  at  intervals  of  half  an  hour,  twice  or 
thrice,  until  the  uterus  is  roused  to  action.  For  menorrhagia,  from 
5  to  15  grains,  taken  twice  a-day.  In  order  to  secure  prompt  action 
it  may  be  given  sulDCutaneously,  from  5  to  10  minims  of  the  liquid 
extract  being  injected  into  the  subcutaneous  tissue  of  the  arm  or 
abdomen  every  fifteen  minutes,  until  the  contractions  are  induced. 
The  following  are  the  preparations  in  use : — 

1.  Extractum  Ergotse  liquidum,  F.B.     Liquid  Extract  of  Ergot. 

Preparation. — Wash  1  pint,  or  a  sufficiency,  of  cether  with  ^  pint 
of  water,  in  order  to  remove  any  alcohol,  and  separate  them  by 
decantation.  Then,  having  placed  1  pound  of  ergot  in  coarse  powder 
in  a  percolator,  free  it  from  its  oil  by  passing  the  washed  aether  slowly 
through  it.  Remove  the  marc,  and  digest  it  for  twelve  hours  in  3 
pints  of  water  at  160°.  Press  out,  strain,  and  evaporate  the  liquor 
by  the  heat  of  a  water-bath  to  9  fluid  ounces ;  when  cold  add  8 
fluid  ounces  of  rectified  spirit.  After  an  hour  separate  the  deposit 
by  filtration.     The  filtrate  should  measure  16  fluid  ounces. 

The  object  of  removing  the  alcohol  from  the  aether  is  to  avoid 
the  solution  of  any  portion  of  the  ergotin  during  the  removal  of  the 
fixed  oil. 

The  removal  of  the  oil  is  a  troublesome,  extravagant,  and  unne- 
cessary process,  as  its  presence  does  not  interfere  with  the  solution 
of  the  ergotin  in  water. 

Dose. — 10  to  30  minims,  corresponding  to  10-30  grains  of  ergot. 

2.  Infusum  Ergotae,  P.B.     Infusion  of  Ergot. 

Preparation. — Infuse  J  ounce  of  ergot  in  coarse  powder  in  10  fluid 
ounces  of  boiling  water  for  half  an  hour  and  strain. 

Dose. — 1  to  2  fluid  ounces.  This  is  hardly  suited  for  the 
emergencies  of  labour,  where  it  is  usually  better  to  give  the  finely 
ground  powder  in  the  water  in  which  it  has  been  infused. 

3.  Tinctura  ErgotsB,  P.B.     Tincture  of  Ergot. 

Preparation. — Macerate  5  ounces  of  ergot  in  coarse  powder  for 
forty-eight  hours  in  15  fluid  ounces  proof  spirit,  with  occasional 
agitation ;  then  transfer  to  a  percolator,  and  when  the  fluid  ceases 
to  pass  continue  the  percolation  with  5  fluid  ounces  more  of  proof 
spirit.  Afterwards  press,  filter,  mix  the  liquids,  and  add  sufficient 
proof  spirit  to  make  1  pint. 
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A  superfluous  preparation. 

Dose. — 10  minims  to  1  fluid  drachm. 

4.  Extractum  Ergotae.    Ergotin.     Extractum  hcemostaticum. 

The  German  Pharmacopoeia  prescribes  the  following  process  for 
the  preparation  of  the  solid  extract : — Macerate  1  part  of  coarsely 
powdered  ergot  in  2  parts  of  water  for  six  hours ;  strain,  press,  and 
repeat  the  process  with  2  parts  more  of  water.  Evaporate  the 
strained  liquors  to  the  consistence  of  a  thin  syrup ;  then  add  1  part 
of  dilute  spirit,  and  set  aside,  with  frequent  shaking,  for  a  day. 
Filter  and  evaporate  to  the  consistence  of  an  extract.  It  is  reddish- 
brown,  has  a  pungent,  bitter  taste,  and  an  odour  resembling  that  of 
roast  meat. 

Dose. — 1  to  5  grains.  Dissolved  in  water  or  in  glycerin,  it  has 
been  used  subcutaneously  in  doses  of  -^  to  1^  grain.  It  is  apt, 
however,  to  produce  considerable  irritation  of  the  connective 
tissue. 

liYCOPODiACE^,  Decand,     Club-mosses. 

Rigid  moss-like  plants,  furnished  with  axillary  spore  cases  containing 
powdery  matter  and  spores  ;  allied  to  mosses  and  ferns  on  the  one  hand,  and 
to  coniferous  plants  on  the  other. 

LYCOPODIUM  CLAVATTJM.     Common  Club-moss, 

Common  on  the  hilly  pastures  and  njoors  of  Central  and  Northern 
Europe. 

Characters. — Stems  creeping,  many  feet  long.  Leaves  terminating  in  long, 
hair-like  processes.  Spikes  in  pairs  or  solitary,  cylindrical.  Bracts  cordate, 
serrate,  acuminate.  Capsules  sessile  in  the  axils  of  the  bracts ;  1  celled,  2 
to  3  valved. 

The  spores  are  minute,  tetrahedral  granules,  each  presenting  4  facets,  and 
are  minutely  ridged  by  a  hexagonal  network. 

Lycopodium  is  a  mobile,  tasteless,  inodorous,  straw-yellow 
powder,  a  little  heavier  than  water,  upon  which,  on  account  of  its 
oily  nature  and  the  adhesion  of  air  to  its  netted  surface,  it  floats, 
and  can  be  wetted  with  extreme  difficulty.  Oils,  alcohol,  aether, 
chloroform,  and  benzol  immediately  adhere  to  the  grains,  which 
sink  at  once  in  these  fluids.  When  thrown  into  a  flame  it  ignites 
immediately,  and  with  a  slight  explosion.  Dried  at  212°,  it  loses 
only  4  per  cent,  of  water :  it  yields  to  aether  or  chloroform  47  per 
cent,  of  fixed  oil,  which  remains  fluid  at  5° ;  the  ash,  4  per  cent.,  is 
chiefly  composed  of  aluminic  phosphate. 

Substitutes. — Starch,  dextrin,  the  pollen  of  coniferous  trees,  all  of 
which  are  easily  recognised  by  the  microscope.  Magnesia  may  be 
recognised  by  subsidence  and  its  appropriate  tests. 

Uses. — For  dusting  excoriated  surfaces,  as  in  intertrigo  and 
eczema,  and  for  preventing  the  adhesion  of  pills. 

2  A 
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FiLiCES,  Juss.     Ferns. 

The  rhizomes  of  many  ferns  are  astringent,  some  contain  a  vola- 
tile oil,  and  some  an  acrid  principle.  The  fronds  are  mucilaginous 
when  young,  and  are  used  as  food  in  some  countries. 

ASPIDIUM  FILrX  MAS,  Swartz,     Male  Fern. 
The  commonest  of  our  indigenous  ferns. 

Characters. — Fronds  annual,  2  to  4  feet  long,  bipinnate,  with  oblong, 
obtusely  serrated  pinnules.  Sori  circular.  Involucre  reniform.  Sporangium 
surrounded  by  a  vertical  ring,  opening  transversely  and  with  elasticity, 
scattering  the  spores. — Woodv.  Med.  Bot.  plate  271. 

1.  Filix  Mas,  P.B.     Male  Fern. 

The  dried  rhizome,  with  the  bases  of  the  footstalks  and  portions 
of  the  root  fibres.     Collected  in  summer. 

Characters  and  Constituents. — Tufted,  scaly,  greenish-brown; 
powder  greenish-yellow,  with  a  disagreeable  odour,  and  a  nauseous, 
bitter,  somewhat  astringent  taste.  The  rhizome  contains  6-9  per 
cent,  of  green  fixed  oil ;  a  little  volatile  oil ;  4*1  of  resin;  tannin, 
starch,  gum,  and  crystallisable  sugar.  It  yields  2  to  3  per  cent,  of 
ash,  composed  of  phosphates,  sulphates,  and  carbonates  of  calcium 
and  potassium,  and  silica.  M.  Peschier,  of  Geneva,  ascertained 
that  the  active  principle  is  soluble  in  aether.  The  rhizome  yields 
about  8  per  cent,  of  aetherial  extract,  which  deposits  a  colourless, 
crystalline  substance,  filicic  acid,  O^^^fi^  (according  to  Grabowski) ; 
this,  when  fused  with  potash,  is  resplved  into  phloroglucin  and 
butyric  acid.  The  green  liquid  portion  of  the  extract  consists 
mainly  of  a  glyceride  of  filixolyn,  which  yields  by  saponification 
two  acids,  filosmylic  which  is  volatile,  and  filoxylic  (Luck).  The 
tannic  acid  is  converted  by  boiling  with  dilute  acid  into  sugar  and 
filix-red,  CgeHigO^g?  ^^^^  cinchona-red  (Malin). 

Action  and  Use. — From  my  observations  on  the  action  of  male 
fern,  I  regard  it  as  a  stimulant  of  the  involuntary  muscular  of  the 
viscus  containing  it.  Thus,  an  hour  or  two  after  taking  the  liquid 
extract  into  the  stomach,  it  produces  either  vomiting  or  rapid  action 
of  the  bowels,  with  powerful  contractions.  When  injected  into  the 
bladder  it  causes  no  inconvenience  for  an  hour  or  more ;  it  is  then 
rejected  with  strong  expulsive  efforts,  followed  by  moderate  spasmo- 
dic irritation  for  about  an  hour  afterwards.  It  is  clear,  therefore, 
that  it  has  no  topical  irritant  action,  and  it  no  doubt  acts  by  pro- 
ducing a  peripheral  impression,  resulting  in  reflex  contraction  of 
the  part  impressed.  This  view  is  supported  by  the  fact  that  little 
or  none  of  the  extract  is  absorbed;  if  it  were  it  would  probably 
produce  general  contractions  of  the  involuntary  system,  as  is  the 
case  with  ergot.  It  is  eff'ectually  employed  to  expel  taenia  and 
bothriocephalus ;  and  it  does  so,  not  by  poisoning  the  entozoon,  but 
by  detaching  it  by  force  of  the  powerful  peristaltic  contractions  which 


GROATS — OATMEAL.  371 

also  cast  it  out  of  the  bowel.     This  action  is  often  followed  by  con- 
siderable prostration. 

Dose. — Of  the  recently  prepared  powder,  50  to  100  grains.  It  is 
usually  prescribed  in  the  following  form : — 

2.  Extractum  Filicis  liq[uiduni,  P.B.     Liquid  Extract  of  Male  Fern. 

Preparation. — Pack  two  pounds  of  male  fern  in  coarse  powder 
closely  in  a  percolator,  and  pass  4  pints  or  a  sufficiency  of  aether 
through  it  until  it  passes  colourless.  Recover  the  aether  by  distilla- 
tion on  a  water  bath,  and  preserve  the  oily  extract. 

According  to  Soubeiran,  1  pound  of  the  rhizome  yields  IJ  ounce 
of  the  fluid  extract. 

Characters. — A  thick  dark  green  oil,  having  the  peculiar  rancid 
aromatic  odour  of  the  fern,  and  a  rancid,  bitter,  nauseous  taste,  asso- 
ciated with  a  coarse  violet  odour. 

Dose. — 1  to  3  fluid  drachms  in  the  form  of  emulsion.  The  dose 
(15  to  30  minims)  prescribed  in  the  Pharmacopoeia  is  ineffectual, 
because  it  is  usually  insufficient  to  produce  peristaltic  action  of  the 
intestines,  without  which  the  entozoon  will  not  be  dislodged. 

Other  Species  and  Genera. — The  rhizome  of  the  Aspidium  aihaman- 
ticum,  Kunze,  which  grows  near  Port  Natal,  is  stated  by  Dr  Pappe  to  be  in 
high  esteem  among  the  Zoohi  Caflfres  as  a  vermifuge,  especially  for  tapeworm. 
It  is  called  Vncomocomo. 

The  silky  hairs  from  the  stipe  of  one  or  more  species  of  Cihotium,  imported 
from  Sumatra  under  the  name  of  Fenghawar,  and  from  the  Sandwich  Islands 
as  Fulu,  have  been  used  as  a  styptic  in  Holland. 

Graminace^,  Juss.     Grasses. 

This,  the  most  important  family  of  plants,  is  found  in  all  parts  of  the  world 
clothing  the  earth  with  verdure,  and  giving  food  and  fodder  to  man  and 
animals.  The  members  are  herbs  or  evergreen  shrubs  with  fistular  stems, 
stiffened  by  a  deposit  of  silica  in  the  epidermis,  and  sometimes,  as  in  the  bam- 
boo, in  the  joints.  Narrow  leaves,  with  a  long  slit  sheath  and  stipules  adhe- 
rent, forming  a  membranous  ligula.  Inflorescence  in  spikes  or  panicles. 
Flowers  green,  in  spikelets,  consisting  of  imbricated  bracts,  of  which  the  ex- 
terior are  called  glumes,  and  the  interior,  immediately  enclosing  the  stamens, 
palese  are  the  characteristics  of  this  order. 

AVENA  SATIVA,  Linn.     The  Oat. 
B^cj^of,  Dioscorides. 

Characters. — Panicle  loose.  Spiklets  2-3  flowered.  Florets  smaller  than 
the  glumes,  naked  at  the  base,  alternately  awned.  Outer  palea  with  lateral 
nerves,  awned,  ending  in  two  points.  Awn  dorsel,  kneed  and  twisted.  Sta- 
mens 3.  Ovary  hairy  at  the  top.  Stigmas  2.  Scales  2.  Caryopsis  (grain) 
long,  crested,  and  furrowed.  A  native  probably  of  Persia.  Several  varieties 
are  cultivated  in  Europe. — Nees  von  E.  28. 

The  grains  of  oat,  when  deprived  of  their  integuments,  form 
groats;  these,  when  crushed,  Embden  and  Prepared  groats.  When 
the  grain  is  kiln-dried,  stripped  of  its  husk  and  delicate  outer  skin, 
and  then  coarsely  ground,  it  constitutes  the  oatmeal  of  Scotland. 

Oats  contain  a  larger  proportion  of  gluten  than  any  of  the  other 
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cereals  in  use.  The  grain  contains  about  56  parts  of  starchy  15  of 
gluten,  5^  of  gum  and  sugar,  4|  of  fat,  2*5  of  salts,  and  about  14 
parts  of  water  and  lignin  in  100  parts. 

Action  and  Uses. — Groats  and  oatmeal  are  nutrient  and  demul- 
cent. In  illness  gruel  (Decoctum  avence,  1  ounce  of  oatmeal  boiled 
in  1  pint  of  water  for  ten  minutes)  is  a  most  nutritious  and  easily 
digestible  food,  and  may  be  given  strained  to  infants  when  the 
stomach  will  not  digest  milk.  It  is  also  employed  as  a  demulcent 
enema. 

HORDEUM  DISTICHON,  Linn.    Barley. 

Barley  formed  one  of  the  ancient  articles  of  diet  (Exod.  iv.  31,  see 
Bibl.  Cycl).  The  Hebrew  name  shoreh  is  very  similar  to  the  Arabic 
shair.     It  is  the  )c^i$Y}  of  Dioscorides. 

Characters. — Several  varieties  of  barley  are  cuitivated.  H.  vulgare,  or 
spring  barley,  having  its  grains  arranged  in  4  rows  ;  H.  hexastichon,  or 
winter  barley,  having  the  same  in  6  rows  ;  and  the  officinal  species,  H.  dis- 
tichon,  or  common  barley.  Spikclets  3  together.  Glumes  2,  terminating  in 
long  awns,  with  1  perfect  flower,  which  is  distichous,  close  pressed  to  the 
stem,  awned,  the  lateral  florets  male,  awnless,  with  the  upper  flower  a  subu- 
late rudiment  placed  next  the  rachis.  Palece  2,  the  inferior  one  ending  in  an 
awn.  Stamens^.  Ower^/hairyat  the  apex.  >S^ep'men^5  2,  feathery.  Scales  2. 
Grain  oblong  internally,  with  a  longitudinal  furrow,  adherent  to  the  ovary. — 
Probably  a  native  of  Tartary  (Reideul). 

The  grains  of  barley,  deprived  of  their  husks,  which,  according  to 
Einhoflt',  amount  to  18*75  per  cent.,  form  the  Hulled  or  Scotch  Barley, 
and  when  ground  Barley  Meal.  When  the  process  of  decortication 
is  carried  further,  and  the  grains  become  rounded  or  ovoid,  but  still 
retain  the  mark  of  the  longitudinal  furrow,  they  form  the  officinal 
article.  Pearl  Barley.  Barley  consists  of  about  48  parts  of  starch, 
13  of  gluten,  1\  of  gum  and  sugar,  1  of  fat,  3^  of  salts,  and  26  of 
water  and  lignin  in  100  parts. 

In  the  process  of  malting  the  barley  grain  is  allowed  to  germinate 
by  a  process  of  sweating  (softening  it  in  water  and  then  throwing  it 
in  heaps)  until  the  radicle  (acrospire)  has  attained  the  length  of  half 
an  inch  and  the  plumule  is  just  appearing.  Germination  is  then 
arrested  by  spreading  the  sprouted  grain  over  a  perforated  floor, 
and  rapidly  drying  it  by  a  current  of  air  of  a  temperature  not 
exceeding  90°.  When  dry  the  temperature  is  raised,  but  not  allowed 
to  exceed  140°.  The  malted  grain  is  then  sifted  from  the  separated 
radicles.  100  parts  of  dry  barley  yield  90  parts  of  malt,  the  sepa- 
rated radicles  carry  with  them  ^th  of  the  nitrogen  contained  in  the 
grain,  and  the  total  loss  of  nitrogen  amounts  to  13  per  cent  of  the 
whole.  The  germination  is  attended  by  the  liberation  of  a  consi- 
derable quantity  of  carbonic  anhydride,  formed  at  the  expense  of  the 
starch.  A  quantity  of  diastase  (albuminous  ferment),  equal  to  5^ 
of  the  weight  of  the  grain,  is  simultaneously  formed. 
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1.  Hordeum  decorticatum,  P,B,     Pearl  Barley, 

The  husked  seeds  of  Hordeum  distichon,  cultivated  in  Britain. 
Characters. — White,  rounded,  retaining  a  trace  of  the  longitudinal 
furrow. 

2.  Decoctum  Hordei,  P,B.     Decoction  of  Barley. 

Preparation. — Wash  2  ounces  of  pearl  barley  in  cold  water,  and 
boil  it  with  1^  pint  of  water  for  twenty  minutes  in  a  covered  vessel, 
and  strain. 

Uses. — An  emollient,  demulcent,  and  nutritious  drink  for  invalids 
in  fever  where  the  mouth  is  parched,  or  in  throat  affections.  2J 
ounces  each  of  stoned  raisins,  sliced  figs,  and  liquorice  root,  2  pints 
of  the  decoction,  and  1  pint  of  water,  boiled  to  2  pints  and  strained, 
forms  a  pleasant  substitute. 

3.  Extractum  Bynes.    Extract  of  Malt. 

Preparation. — When  the  crushed  malt,  or  a  mixture  of  1  part  of 
malt  and  4  or  5  parts  of  unmalted  barley,  are  digested  in  warm  water 
for  four  or  five  hours,  a  sweet  wort  is  formed  by  the  action  of  the 
diastase  on  the  starch  of  the  grain,  which  is  converted  into  sugar 
and  dextrine.  The  preparation  of  the  sweet  wort  is  the  first  step  in 
the  process  of  brewing,  and  if,  instead  of  fermenting  the  wort  by 
yeast,  it  be  evaporated  to  the  consistence  of  a  thick  syrup,  the  so- 
called  extract  of  malt  is  procured. 

It  is  a  dark-brown  treacly  fluid,  of  a  pleasant  saccharine  taste,  and 
fruity  odour.  It  is  composed  of  about  36  parts  of  sugar,  30  parts  of 
dextrin,  5*5  of  albumin,  and  1*2  of  ash  containing  0*5  of  phosphoric 
acid,  in  100  parts. 

Uses. — As  an  addition  to  milk,  tea,  cafe  au  lait,  it  may  be  given 
to  relieve  the  debility  and  remove  the  emaciation  produced  by  con- 
tinued fever. 

TRITICUM  VULGARE.     Common  Wheat. 

Wheat  is  very  similar  in  sound  to  the  Hebrew  hhittah,  Arabic 
hinteh,  and  there  is  no  doubt  it  was  cultivated  by  and  formed  the 
food  of  the  earliest  civilised  nations.     It  is  the  Trv^ot  of  the  Greeks. 

Characters. — T.  vulgare  var.  hybernum,  the  kind  commonly  cultivated,  is 
sown  in  autumn  and  reaped  in  the  following  summer.  Spike  4-cornered, 
imbricated,  with  a  tough  articulated  rachis.  Spikelets  solitary,  generally  4- 
flowered.  Flowers  distichous.  Glumes  2,  nearly  opposite,  equal,  the  upper 
one  bicarinate;  the  keels  more  or  less  aculeate,  ciliate,  ventricose,  ovate, 
truncate,  mucronate,  compressed  below  the  apex,  round  and  convex  at  the 
back,  with  a  prominent  nerve,  awned  or  awnless.  Stamens  3.  Ovary  pyri- 
form,  hairy  at  the  apex.  Stigmata  2,  feathery.  Scales  2.  Grain  loose, 
externally  convex  and  internally  marked  with  a  deep  furrow. — Cultivated 
everywhere;  said  to  be  a  native  of  Tartary. 

Besides  this,  T.  vulgare,  var.  oestivum,  or  spring  wheat,  is  cultivated.  T. 
compositum,  or  Egyptian  wheat,  is  distinguished  by  its  compound  spikes.  T. 
Spelta,  here  or  spelt,  much  cultivated  in  France,  and  T.  monococcuin,  remark- 
able for  having  only  a  single  row  of  grains,  may  also  be  mentioned. 

The  grain  of  wheat  differs  from  that  of  both  barley  and  oats  in 
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not  adhering  to  its  perianth,  so  that  this  is  easily  separated  in  the 
process  of  threshing.  It  is  reduced  into  flour  {farina)  by  grinding. 
The  bran,  which  consists  of  from  25  to  32  per  cent.,  according  to  the 
variety  of  wheat,  is  separated  by  sifting. 

1.  Farina  Tritici,  P.B,     Wheaten  Flour, 
The  grain  of  wheat,  ground  and  sifted. 

Flour,  according  to  the  analysis  of  Vauquelin,  consists  of  Starch, 
68-08;  gluten,  10*80;  sugar,  5*61;  gum,  4*11;  water,  10-25;  but  the 
proportion  of  these  constituents  necessarily  varies.  The  ashes  of 
wheat,  which  amount  only  to  0*15  per  cent.,  consist,  according  to 
Henry,  chiefly  of  the  phosphates  of  soda,  lime,  and  magnesia. 

Flour,  though  officinal,  is  seldom  applied  to  any  medicinal  pur- 
pose. Its  nutritious  properties,  and  its  superiority  to  all  other  meals 
for  making  bread,  are  well  known.  Both  are  dependent  on  the  pre- 
sence of  a  large  proportion  of  hygroscopic  gluten,  which  is  com- 
posed of  albumen,  vegetable  fibrine,  glutin,  and  casein.  The  starch 
and  gluten  may  easily  be  separated  by  kneading  dough  in  water, 
when  the  particles  of  starch  are  washed  out,  suspended,  and  after- 
wards deposited,  in  the  same  way  as  sago,  arrowroot,  and  tapioca, 
there  remains  behind  a  greyish-white,  adhesive,  and  ductile  mass. 
This  is  gluten. 

Pharmaceutical  Use. — The  preparation  of  Cataplasma  fermenti. 

2.  Amylum  (see  p.  318). 

3.  Panis.     Bread. 

There  are  three  kinds, — 1,  yeast  bread;  2,  leavened  bread;  and 
3,  aerated  bread.  In  the  preparation  of  yeast  bread  a  sufficient  quan- 
tity of  salt  and  yeast  are  added  to  1  part  of  water,  and  2  parts 
of  flour  are  added  to  the  mixture,  and  kneaded  into  a  paste  or  dough, 
and  set  aside  at  about  70°  for  one  or  two  hours,  during  which  the 
yeast  converts  a  part  of  the  starch  into  sugar,  and  the  sugar  into 
carbonic  anhydride  and  alcohol;  the  liberated  gas  heaves  the  mass 
and  makes  it  light  and  spongy,  and  when  placed  in.the  oven  the  gas 
and  alcohol  are  dissipated,  and  in  their  efforts  to  escape  from  the 
mass  make  it  cellular.  117  parts  of  dough  yield  about  100  of  bread. 
Leavened  bread  is  employed  by  the  French;  the  leaven  is  a  portion 
of  dough  kept  from  the  former  batch  for  twenty-hours  in  a  warm 
place  until  it  undergoes  spontaneous  fermentation.  When  mixed 
with  fresh  dough  it  acts  as  yeast. 

Aerated  bread  is  prepared  by  mixing  up  the  flour  under  pressure 
in  an  iron  vessel  with  water  sufficiently  salted  and  charged  with  car- 
bonic acid,  at  a  pressure  of  about  3  atmospheres.  The  kneading  is 
effected  by  machinery,  and  when  complete  an  aperture  is  opened 
below,  and  the  dough  is  forced  out  by  the  internal  pressure  of  the 
gas,  chopped  into  equal -sized  masses,  which  are  immediately  carried 
by  a  travelling  stage  into  the  oven.  The  'compressed  carbonic  acid, 
in  its  escape  from  the  dough,  makes  it  perfectly  light  and  porous. 
This  is  the  most  wholesome  bread  for  dyspeptic  persons. 
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Alum,  and  even  sulphate  of  copper,  are  added  to  dough,  for  the 
purpose  of  improving  the  tenacity  of  the  gluten  and  increasing  the 
whiteness  of  the  bread. 

Brovm  bread,  made  of  the  undressed  flour,  is  highly  nutritious, 
and,  acting  as  a  stimulant  to  the  mucous  surface,  it  induces  increased 
peristaltic  action  of  the  bowels,  and  is  thus  very  useful  in  constipa- 
tion. Bread  made  with  a  large  proportion  of  bran  and  gluten  has 
been  used  in  the  treatment  of  diabetes. 

Pharmaceutical  Uses. — Bread  crumb  (mica  panis)  is  useful  for  the 
formation  of  pills,  and  it  is  employed  in  the  Gataplasma  carbonis. 

SACCHARUM  OFFICINARUM,  Linn.     The  Sugar  Cane. 

It  is  probable  that  sugar  was  first  discovered  by  evaporating  the 
juice  of  palms  in  India,  of  which  the  sugar  is  called  jaggarg.  But 
the  sugar  of  the  cane  has  been  known  both  in  India  and  Egypt  from 
very  early  times,  and  the  ancients  were  acquainted  with  it.  (See 
Essay  on  the  Antiq.  of  Hindoo  Med.  p.  83.) 

Characters. — Stem  from  6  to  12  feet  high,  jointed,  hard  and  dense  externally, 
hut  juicy  internally.  Leaves  long,  linear,  enveloping  the  stem  with  their 
sheaths.  Panicles  1  to  3  feet  long,  elegantly  diffuse  and  waving,  silvery  from 
the  long  hairs  attached  to  the  florets.  Spikelets  all  fertile,  in  pairs,  the  one 
sessile,  the  other  stalked,  articulated  at  the  base,  2-flowered;  the  lower  floret 
neuter  with  one  palea,  the  upper  hermaphrodite  with  2  palese.  Glumes  2, 
membranous,  with  very  long  hairs  on  the  back.  Palece  transparent,  awnless, 
those  of  the  hermaphrodite  flowers  minute,  unequal.  Stamens  3.  Ovary 
smooth.  Styles  2,  long.  Stigmas  feathered.  Scales  2,  obscurely  2  or  3- 
lobed  at  the  point,  distinct. — JVees  von  E.  33,  34,  35;  Steph.  and  Church, 
pi.  148. 

The  sugar  cane  is  cultivated  from  cuttings,  and  takes  about  a  year 
to  come  to  maturity.  It  is  then  cut  down  close  to  the  earth,  topped, 
stripped  of  its  leaves,  and  crushed  between  iron  rollers,  or  in  a 
wooden  mill.  The  juice  is  first  mixed  with  lime  to  saturate  the 
acid  which  is  present,  and  then  heated.  The  clear  liquor  is  sepa- 
rated and  evaporated  till  it  becomes  granular.  It  is  then  put  into 
casks,  the  uncrystallisable  parts  (the  molasses  or  treacle,  see  p.  321) 
allowed  to  drain  ofl",  and  the  sugar  left  in  the  state  of  the  raw, 
moist,  or  Muscovado  sugar  of  commerce.  The  quantity  of  treacle  is 
diminished,  and  that  of  the  sugar  increased,  by  employing  a  less 
degree  of  heat,  and  by  boiling  in  vacuo.  It  undergoes  purification  in 
various  ways,  —  by  solution  in  water,  refining  with  albuminous 
matter,  filtration  through  a  stratum  of  animal  charcoal,  evapora- 
tion, and  recrystallisation,  and  by  passing  pure  syrup  through  it. 
When  white  and  pure  it  forms  refined  or  loaf  sugar,  and  is  usually 
met  with  in  compact  conical  masses,  with  a  crystalline  fracture  (see 
p.  319). 

In  the  East  and  West  Indies  it  is  obtained  chiefly  from  the  sugar 
cane,  but  in  the  East  also  from  palms;  in  France,  from  the  beet 
root  and  mangold- wurzel;  in  America,  from  the  maple;  is  also  found 
in  many  fruits,  roots,  &c. 
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Palmace^,  Lind,     Palms. 

Next  to  the  grasses,  the  palms  form  the  most  important  family  of  plants, 
furnishing  as  they  do  the  chief  necessaries  of  life,  viz.,  wood,  starch,  sugar, 
milk,  oil,  fruit,  vegetables,  and  wine  in  abundance. 

SAGUS,  SPECIES  VARLSE.     The  Sago  Palm. 

Indigenous  to  the  Indian  Archipelago,  in  low  swampy  lands. 

Generic  Characters. — Stem  20-30  feet  high.  Leaves  in  terminal  cluster. 
Spadix  much  branched  and  sheathed.  Bracts  connate,  like  a  cupule.  Peri- 
anth in  6  divisions.  Stamens  6.  Stigmas  3,  connate.  Ovary  subtrilocular. 
Fruit  coated  with  reversed  scales. 

1.  S.  LiEVis  (Rumph.).—VQi\o\efiy  rachides,  and  spathes  unarmed. 

2.  S.  Genuina  (jRw/?i25/i.).— Petioles,  rachides,  and  spathes  prickly. 

These  and  other  species,  together  with,  the  Gommuti  Palm  {8ag- 
uerus  saccharifer),  furnish  starch  from  the  interior  of  their  stems, 
which  is  imported  as  sago  meal, — a  whitish  starch  composed  of 
granules,  represented  in  fig.  56,  p.  317,  or  formed  into  rounded 
masses,  of  which  brown  or  Borneo  sago,  and  pearl  or  Malacca  sago, 
are  examples. 

AEECA  CATECHU.     The  Areca  or  Betel-Nut  Palm. 

This  is  a  tall  tree,  from  40  to  50  feet  high,  with  a  straight  stem 
about  3  feet  in  circumference.  It  grows  abundantly  in  Ceylon, 
Malabar,  and  Sumatra,  and  is  generally  cultivated  in  tropical  Asia. 
It  is  the  Foful  of  the  Arabs. 

Characters. — Leaves  pinnate.  Spadix  hrsLUched,  enclosed  in  a  double  erect 
spathe.  Flowers  unisexual.  Ovary  1-celled.  Fruit  drupaceous,  the  size  of 
a  pullet's  egg,  smooth,  yellow,  and  with  a  dark  fibrous  rind.  Seed  solitary, 
with  ruminate  albumen. 

Areca,  P.B,    Areca-nut, 

The  seed  of  the  plant  above  described;  imported  from  the  East 
Indies. 

Characters  and  Constituents. — The  size  and  colour  of  a  nutmeg, 
roundish-conical,  flattened  at  the  base,  of  horny  hardness;  inter- 
nally marked  with  whitish  veins ;  taste  astringent;.  It  is  composed 
of  tannic  and  gallic  acids,  gluten,  gum,  a  little  fat,  red  insoluble 
matter,  and  lignin.  The  inspissated  aqueous  extract  is  made  into 
small  balls  and  flat  round  cakes  about  3  inches  in  diameter,  and 
covered  with  paddy  husks  to  form  a  fine  kind  of  catechu  called 
Coury.  The  Ceylon  catechu,  Kassu  of  Heyne,  is  believed  to  have  the 
same  origin.     It  resembles  pale  catechu  in  appearance. 

Action  and  Use. — It  is  used  with  lime  and  the  betel  pepper  as  a 
masticatory,  and  prophylactic  against  dysentery.  It  has  the  same 
action  as  catechu.  On  the  evidence  of  two  or  three  cases,  in  which 
the  expulsion  of  taenia  has  followed  its  use,  it  has  been  introduced 
into  the  Pharmacopoeia  for  this  purpose,  as  appears  from  the  dose 
prescribed. 
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Dose. — 10  to  15  grains  of  the  powder  in  diarrhoea;  from  -I  to  | 
ounce  as  an  anthelmentic. 

Other  Species  of  Palms. 

PhcBnix  dactylifera,  the  Date  Palm,  yields  dates,  which  are  the 
chief  article  of  diet  to  thousands  of  Arabs  and  Africans,  and  are 
imported  here  as  an  article  for  the  dessert  table. 

Phoenix  sylvestris  in  India,  with  Arenga  saccharifera  and  Nissa 
fructicans  in  Indo-China,  yield  large  quantities  of  sugar  by  the 
simple  evaporation  of  their  sap. 

Cocos  nucifera,  the  Cocoa-nut  Palm,  one  of  the  most  useful  of  trees, 
is  esteemed  on  account  of  the  kernel  of  its  fruit  (mentioned  by  Avi- 
cenna  as  the  Indian  nut),  which  is  not  only  edible,  but  yields  large 
quantities  of  milk  and  oil. 

Elais  Guineensis  and  E.  melanococca  yield  the  immense  quantities 
of  palm  oil  which  are  imported  from  the  west  coast  of  Africa.  The 
oil  is  obtained  by  bruising  the  fleshy  part  of  the  fruit.  It  has  a 
solid  consistence,  is  of  an  orange-yellow  colour,  and  rather  a  grate- 
ful odour.  It  consists  of  about  30  parts  of  the  solid  fat,  pal- 
mitin,  and  70  of  elain,  besides  the  principles  which  give  it  odour 
and  colour.  It  is  emollient,  and  is  sometimes  used  as  an  embroca- 
tion for  spasms  and  bruises;  but  it  is  chiefly  employed  for  making 
soap. 

Calamus  Draco,  Willd.,  is  one  of  the  species  which  yields  the 
reddish  resinous  substance  known  as  dragon's  blood  (the  dum-al- 
ahhwain  of  the  Arabs).     It  is  only  used  for  colouring. 

Geroxylon  (now  Iriartea)  andicola  yields  wax,  as  does  another 
palm,  called  Garnauba  in  Brazil. 

Phytelephas  macrocarjpa. — The  seed  of  this  plant  constitutes  vege- 
table ivory,  which  is  usefully  employed  as  caps  to  bottles  and  nozzles 
to  surgical  instruments. 

iRiDACEiE.     The  Iris  Family. 

This  family  is  known  from  Amaryllidaceae  by  3  stamens  and  extrorse 
anthers.     The  stigmas  are  distinct  and  often  petaloid. 

Iris  florentina  yields  Iris  (orrice)  root,  which  is  collected  chiefly  near 
Florence  and  Leghorn,  and  being  sent  to  other  parts  of  the  world,  finds  its 
way  to  India,  where  it  is  called  Bekhbunufsha  (violet-root).  It  has  a  pleasant 
odour,  resembling  that  of  the  violet,  a  bitterish  acrid  taste,  and  contains  much 
fecula,  with  an  acrid  volatile  oil.  It  is  now  used  chiefly  to  impart  an  agree- 
able odour  to  the  breath  and  to  starch  powder  {violet  powder),  and  in  France 
for  making  small  round  balls  to  keep  open  issues. 

CROCUS  SATIVUS,  Linn.     Saffron  Crocus. 

Crocus  is  mentioned  by  Homer  and  Hippocrates;  and  as  Garcom 
in  the  Old  Testament.  It  is  the  hurhoom  of  the  Persians  and  zafran 
of  the  Arabs.  SaflPron  was  early  cultivated  in  Egypt  and  Persia. 
Dr  Eoyle  obtained  it  from  Cashmere  (see  Himal.  Bot.  p.  2).     It 
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has  long  been  introduced  into  Europe.     Saffron  Walden  was  so 
named  from  its  being  cultivated  there. 

Characters.— Corm  roundish.  Leaves  narrow,  with  a  white  midrib.  Perianth 
regular,  funnel-shaped,  with  a  long  tube;  limb  bell-shaped,  light  purple,  pre- 
ceding the  leaves,  throat  bearded.  Stigmas  deep  orange-coloured,  in  3  deep 
wedge-shaped  linear  divisions,  notched  at  the  extremity.  Capsule  oval,  3- 
celled,  many  seeded.— ^^e^/i.  and  Church.  Med.  Bot.  pi.  101. 

1.  Crocus,  P.B.     Saffron  or  Hay  Saffron, 

The  dried  stigma,  and  part  of  the  style,  imported  from  Spain, 
France,  and  Italy. 

Characters. — Thread-like  styles,  each  terminated  by  3  long  orange- 
brown  stigmas,  broadest  at 
the  summit.  Odour  power- 
fully aromatic.  Eubbed  on 
damp  paper  it  leaves  an  in- 
tense orange  tint.  When 
pressed  between  folds  of  white 
filtering  paper  it  leaves  no 
oily  stain. 

Adulteration,  —  Saffron  is 
an  expensive  article,  since 
the  produce  of  about  60,000 
flowers  only  weighs  a  pound, 
and  it  is  therefore  very  liable 
to  adulteration.  Prof.  Bent- 
ley  has  pointed  out  that  the 
anthers  are  sometimes  mixed 
with  the  stigmas.  The  florets 
of  Carthamus  tinctorius,  or 
Safflower,  has  been  used  as 
an  adulteration.  As  they  are 
the  florets  of  an  asteraceous 
flower,  they  are  easily  recog- 
nised by  a  pocket  lens  after 
the  saffron  has  been  expanded 
in  a  little  water.  But  the 
most  subtle  sophistication  is 

■Crocus  sativns.    L  Outer  div.  of  i?ma;.^^  S^ffroU    which    has    been    ex- 
with  stamen.    2.  Stigmas.  i  .     i  i  •  t. 

hausted  by  previous  use.  It 
may  be  known  by  isolating  a  number  of  stigmas,  and  treating  each 
separately  with  a  little  water  in  a  test  tube;  the  exhausted  stigmas 
will  yield  little  or  no  colour.  An  article  called  Cake  Saffron  is  in 
common  use  in  England  as  a  substitute  for  hay-saffron.  It  is  in 
moist  flat  reddish-brown  cakes,  about  the  size  of  a  pancake,  ^  inch 
thick,  and  is  composed  of  the  petals  of  safflower  made  into  a  paste 
with  sugar  or  treacle  and  gum. 

Action  and  Uses. — Saffron  is  a  feeble  stimulant  and  diaphoretic. 
It  is  given  to  young  children  to  encourage  the  development  of 
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exanthematous  rashes;  and  is  used  as  a  colouring  and  flavouring 
ingredient. 

Pharmaceutical  Uses, — In  the  preparation  of  Decoctum  aloes 
compositunij  Pilula  aloes  et  myrrhae,  Pulvis  cretse  aromaticus,  Tinc- 
tura  cinchonae  composita,  T.  opii  ammoniata,  T.  rhei;  and  the 
following : — 

2.  Tinctura  Croci,  P.B,     Tincture  of  Saffron, 

Exhaust  1  ounce  of  saffron  with  1  pint  of  proof  spirit,  in  the 
manner  directed  for  Tinctura  aconiti. 
Dose. — 1  to  4  fluid  drachms. 

ZiNGiBERACE^,  Li7id,     Ginger  Worts. 

So  closely  allied  to  the  Marantaceae  as  to  be  only  distinguislied  by  the 
following  trivial  characters:  aromatic  or  pungent  properties,  the  single  fertile 
stamen,  the  inner  series  of  the  corolla  more  regular,  but  the  one  division 
enlarged  to  form  a  labellum,  the  fertile  stamen  opposite  the  labellum,  and  a 
two-celled  anther.  In  the  reduction  of  the  stamenc  to  one,  both  orders 
approach  the  Orchidacese.  The  characters  of  the  Zingiberacese  are  well  illus- 
trated in  the  following  plants. 

ZINGIBER  OFFICINALE,  Eoscoe,     The  Ginger. 

Ginger,  the  ^/yy//3g^/f  of  Dioscorides  and  zinjahil  of  the  Arabs, 
seems  to  derive  its  name  from  the  Sanscrit  shringaveram.  Pliny 
says  it  was  thought  to  be  the  root  of  pepper,  and  called  zimpiperi, — 
"  quanquam  sapori  simile.'^ 

Characters. — Rootstock  biennial,  creeping.  Stem  annual,  erect,  3  or  4  feet 
high,  enclosed  in  the  sheaths  of  distichous  leaves.  Leaves  subsessile,  linear- 
lanceolate,  smooth.  >S^ite  radical  but  elevated,  oblong-obovate,  strobiliforra, 
formed  of  single-flowered,  imbricated,  acute  bracts.  Corolla  with  outer  limb 
3-parted,  the  interior  unilabiate.  Lip  3-lobed.  Stamens  3,  two  abortive, 
the  fertile  one  opposite  the  labellum.  Anthers  double,  crowned  with  a  single 
incurved  beak.  CapsulelZ-celled.,  3-valved.  Seeds  many,  arilled. — NeesvonE. 
t.  61;  Roscoe,  Trans.  Linn.  Soc. ;   Woodv.  Med.  Bot.  pi.  11. 

Ginger  is  propagated  from  cuttings  of  the  rootstocks.  The  young 
rhizome  is  preserved  in  syrup,  having  been  first  scalded  and  scraped; 
it  then  forms  Preserved  Ginger,  1\\  the  autumn  the  rhizomes  are 
taken  up  and  scalded  in  hot  water  to  stop  vegetation;  they  are 
then  dried,  when  they  form  what  is  called  Black  Ginger,  or,  being 
scraped.  White  Ginger.  Most  of  the  black,  or  un scraped  ginger  of 
commerce,  is  brought  from  the  East  Indies,  where  it  is  cultivated 
both  in  the  plains  and  mountains.  The  white  ginger  comes  prin- 
cipally from  the  West  Indies,  but  some  has  lately  been  exported 
from  Malabar.  Much  is  further  whitened  by  being  bleached  with 
chloride  of  lime,  &c. 

1.  Zingiber,  P.B.     Ginger, 

The  scraped  and  dried  rhizome  of  Z.  officinale,  from  plants  culti- 
vated in  the  West  Indies,  India,  and  other  countries. 

Characters  and  Constituents. — More  or  less  branched,  regularly 
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zig-zagged  decorticated  pieces,  3  to  4  inches  long ;  subcompressed ; 
yellowish- white,  but  not  chalky  on  the  surface,  with  a  short  mealy 
fracture;  hot  taste  and  agreeable  aroma;  powder  yellowish- white. 
It  is  chiefly  composed  of  starch  pervaded  by  fibres  of  lignin,  a  little 
gum,  bassorin,  a  very  acrid  resin,  and  a  volatile  oil  (C^Hg)  which  is 
the  essential  constituent,  having  the  agreeable  aroma  and  burning 
taste  of  ginger;  sp.  gr.  0*893. 

Action  and  Uses. — A  grateful,  stimulating  aromatic,  and  sialo- 
gogue,  useful  in  atonic  dyspepsia  and  flatulent  colic.  Externally  it 
is  rubefacient  and  errhine.  It  is  combined  with  purgatives  to  pre- 
vent griping. 

Dose  of  the  powder. — 5  to  30  grains. 

Pharmaceutical  Uses. — An  adjunct  to  Confectio  opii,  C.  scammonii, 
Infusum  sennae,  Pilula  scillse  composita,  Pulvis  cinnamomi  com- 
positus,  P.  jalapse  comp.,  P.  opii  comp.,  P.  rhei  comp.,  P.  scammonii 
comp.,  Syrupus  rhamni,  and  Vinum  aloes;  and  for  the  preparation 
of  the  following : — 

2.  Tinctura  Zingiberis,  P.B.     Tincture  of  Ginger. 

Preparation. — Exhaust  2^  ounces  of  ginger  in  coarse  powder  by  1 
pint  of  rectified  spirit^  in  the  manner  directed  for  Tinctura  aconiti, 
so  as  to  obtain  I  pint  of  tincture. 

Dose. — 15  minims  to  1  fluid  drachm. 

3.  Tinctura  Zingiberis  fortior,  P.B.     Strong  Tincture  of  Ginger. 

Preparation. — Pack  10  ounces  of  ginger  in  fine  powder  tightly  in 
a  percolator,  and  pour  in  half  a  pint  of  rectified  spirit.  After  two 
hours  add  more  spirit,  and  let  it  percolate  slowly  until  1  pint  of 
tincture  has  passed. 

Dose. — 5  to  20  minims  as  a  warming  stomachic.  It  is  used  to 
prepare  the  following: — 

4.  Syrupus  Zingiberis,  P.B.     Syrup  of  Ginger, 

A  mixture  of  6  fluid  drachms  of  strong  tincture  of  ginger  and  19 
fluid  ounces  of  syrup. 
Dose. — 1  fluid  drachm. 

CURCUMA  LONGA,  Linn.     Turmeric. 

This  appears  to  be  the  pcvTret^og  *'IyB/xof  of  Dioscorides;  but  the 
name  is  no  doubt  derived  from  the  Persian  kurkoom.  Turmeric  is 
cultivated  throughout  India,  and  in  China  and  Java,  being  employed 
as  a  condiment  by  the  natives. 

Characters. — Rhizome  perennial,  having  many  elongated  yellow  ramifica 
tions  ;  with  numerous  root-fibres  proceeding  from  the  rhizome,  many  of 
which,  as  in  Maranta,  swell  into  white  tubers.  Leaves  radical,  bifarious, 
with  long  sheathing  petioles,  broad,  lanceolate,  of  an  uniform  green.  Scape 
from  the  midst  of  the  leaves,  short,  and  formed  into  a  spike  by  numerous  im- 
bricated and  united  bracts,  in  the  lower  only  of  which  are  from  3  to  5  flowers, 
supported  by  bracteoles.      Corolla  with  a  tube  gradually  enlarged  upwards; 
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limb  double,  each  3-parted.  Anther  incumbent,  bicalcarate  at  the  base. 
Style  capillary.  Capsule  3-celled.  Seeds  numerous,  arillate. — Bot.  Reg.  t, 
1825 ;  Nees  von  E,  pi.  59,  as  Amomuin  Curcuma. 

1.  Turmeric,  P.B. 

The  ramifications  of  the  rhizome  form  turmeric,  while  arrow- 
root is  procured  from  the  white  tubers,  as  in  Maranta.  Turmeric 
is  sometimes  divided  into  round  and  long  kinds,  but  both  are  found 
on  the  same  plant.  The  latter  is  most  common,  about  the  size 
of  the  little  finger,  curved,  pointed,  and  marked  externally  with 
transverse  annular  wrinkles,  of  a  yellow  colour,  but  somewhat 
of  a  reddish-brown  internally.  The  powder  is  bright-yellow. 
The  odour  of  turmeric  is  peculiar,  usually  very  conspicuous  in 
curry  powder.  The  taste  is  warm  and  bitterish,  but  spice-like.  It 
contains  starch  dyed  by  a  yellow  colouring  matter,  and  an  odorous 
acrid  volatile  oil. 

Action.  Uses. — Turmeric  is  a  mild  aromatic,  and  much  employed 
as  a  condiment.     It  is  also  used  in  dyeing. 

Pharmaceutical  Uses. — In  the  preparation  of  tTie  following: — 

2.  Tincture  of  Turmeric,  P.B. 

Prepared  by  macerating  1  ounce  of  bruised  turmeric  in  6  fluid 
ounces  of  rectified  spirit  for  seven  days  and  filtering. 

3.  Turmeric  Paper,  P.B. 

Prepared  by  steeping  unsized  white  paper  in  tincture  of  turmeric, 
and  drying  it  by  exposure  to  the  air. 

Use. — To  detect  alkali,  which  turns  it  brown. 

ELETTARIA  CARDAMOMUM,  Maton.     Malabar  Cardamom. 

Like  the  other  Zingiberaceous  plants,  a  perennial  herl),  native  of 
the  Malabar  coast  in  Wynaad  and  Coorg,  where  it  springs  up  spon- 
taneously in  the  clear  spaces  left  after  felling  large  trees  and  clear- 
ing away  the  underwood. 

Characters. — Rhizome  with  numerous  fleshy  fibres.  Stems  from  6  to  9  feet 
high.  Leaves  lanceolate,  acuminate,  pubescent  above,  silky  beneath.  Scapes 
from  the  base  of  the  stem  flexuose,  procumbent.  Outer  limb  of  the  corolla  in 
three  oblong  lobes,  inner  a  single  lip.  Anther  of  two  distinct  lobes.  Filament 
with  two  transverse  lobes  at  the  base,  emarginate,  and  simple  at  the  summit. 
Capsule  of  3  cells  and  3  valves. —Trans.  Linn.  Soc.  x,  t.  4  and  5  ;  Nees  von 
E.  QQ ;  Steph.  and  Churchy  pi.  106. 

In  the  February  or  April,  of  the  fourth  year,  four  or  five  flower- 
ing suckers  are  seen  to  spring  from  the  stem  near  the  root.  The 
fruit  of  these  is  ripe  by  the  following  November,  when  it  is  col- 
lected, and  requires  only  drying  in  the  sun. 

1.  Cardamomum,  P.B.     Cardamom. 

The  dried  capsules  of  the  Malabar  cardamom,  cultivated  in  Mala- 
bar. The  seeds  are  best  kept  in  their  pericarps,  from  which  they 
should  be  separated  when  required  for  use,  the  pericarpial  coats 
"being  rejected. 
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Characters  and  Constituents. — Seeds  obtusely  angular,  wrinkled, 
reddish-brown,  internally  white,  with  a  warm,  agreeably  aromatic 
taste  and  odour,  contained  in  ovate-oblong,  triangular,  pale-brown, 
coriaceous,  ribbed  pericarps. 


Fig.  62. — Elettaria  Cardamom um. 

The  seeds  yield  to  alcohol  12^  per  cent,  of  oil,  resin,  and  extrac- 
tive matter  containing  the  active  constituents.  The  seeds  contain 
10*4  per  cent,  of  fixed  oil,  an  acrid  resin,  and  about  4  per  cent,  of 
volatile  oil.  The  ash  is  rich  in  manganese.  The  volatile  oil  has 
the  taste  and  odour  of  the  seeds,  sp.  gr.  0'93,  and  is  composed  of  a 
liquid  portion,  and  a  crystalline  camphor  isomeric  with  turpentine 
camphor  (CioH^gSHgO). 

Action  and  Uses. — Those  of  ginger,  but  it  is  more  aromatic.  Em- 
ployed as  an  adjunct  to  other  carminatives,  and  to  aperients. 

Fharmaceutical  Uses. — An  adjunct  to  Extractum  colocynthidis 
compositum,  Pulvis  cinnamomi  compositus,  P.  cretse  comp.,  Tinctura 
gentianse  composita,  T.  rhei  comp.,  Vinum  aloes;  and  furnishes  the 
essential  constituent  of  the  following: — 


Tinctura   Cardamomi  composita,  F.B. 

Cardamom. 


Compound  Tincture  of 


Prepared  by  exhausting  the  following  ingredients  with  1  pint  of 
proof  spirit  in  the  manner  directed  for  Tinctura  aconiti,  and  making 
up  the  mixture  to  1  pint: — J  ounce  of  cardamom  seeds  freed  from 
pericarps  and  bruised,  J  ounce  of  bruised  caraway  fruit,  2  ounces 
of  raisins  freed  from  seeds,  ^  ounce  of  cinnamon  bark  bruised,  and 
60  grains  of  cochineal  in  powder. 

JJose. — ^  to  2  fluid  drachms. 

Fharmaceutical  Uses. — A  constituent  of  Decoctum  aloes  composi- 
tum, Mistura  ferri  aromatica,  M.  sennse  composita,  and  Tinctura 
chloroformi  composita. 
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The  Melegueta  Pepper  or  Grains  of  Paradise. 

Which  are  exported  from  Sierra  Leone,  and  largely  employed  in 
England  for  the  adulteration  of  beer,  are  produced  mainly  hy 
Amomum  melegueta,  Eoscoq. 

MARANTACEiE,  Zind,     The  Arrowroot  Family. 

These  plants  are  typified  by  the  well-known  Canna  so  common  in  our  gar- 
dens. They  are  distinguished  from  Zingiheraceaj  by  the  following  trivial  char- 
acters:— Absence  of  pungency  and  aroma,  a  little  increase  in  the  irregularity 
of  the  corolla,  the  fertile  stamen  to  one  or  other  side  of  the  labellum,  the 
anther  1- celled,  and  the  filament  petaloid. 

MARANTA  ARUNDINACEA,  Linn.     Arrowroot. 

The  fecula,  root-stocks,  and  tubers  of  this  plant  have  long  been 
familiar  to  the  inhabitants  of  South  America;  but  West  Indian 
arrowroot  has  only  been  used  in  England  during  this  century. 

Characters. — Rhizome  white,  horizontal,  annul ated,  from  which  proceed 
root-fibres,  some  of  which  swell  into  tubers,  and  become  jointed  stocks, 
similar  to  the  rhizoma,  ,but  covered  with  scales.  These  often  elongate, 
curve  upwards,  and  rising  out  of  the  ground,  become  new  plants.  Ste7n  2-3 
feet  high,  much  branched,  slender,  finely  hairy,  tumid  at  the  joints. 
Leaves  alternate,  with  long,  leafy,  hairy  sheaths,  ovate,  lanceolate.  Panicles 
terminal,  lax,  spreading,  with  long,  linear,  sheathing  bracts  at  the  rami- 
fications. Calyx  green,  smooth.  Corolla  white,  small,  unequal,  one  of  the 
inner  segments  in  the  form  of  a  lip.  Anther  attached  to  the  petal-like 
filament.  Style  hooded,  petal-shaped.  Ovary  3-celled,  smooth.  Stigma 
3-sided.  Fruit  even,  dry,  1-seeded. — See  Nees  and  Ehermair,  Pji.  Med. 
69  and  70. 

The  starch  or  arrowroot  is  obtained  by  beating  into  a  pulp  one- 
year  old  tubers  (the  rhizoma  does  not  seem  to  be  used,  either  of  this 
or  of  the  Curcumas),  then  throwing  this  into  water,  agitating  and 
straining  it  so  as  to  separate  the  amylaceous  from  the  fibrous  por- 
tion. When  allowed  to  stand,  the  starch  subsides,  is  washed  with 
a  fresh  portion  of  water,  and  afterwards  dried  in  the  sun.  It  is 
then  snow-white,  and  is  composed  of  minute  granules,  from  y-oWth 
to  yiirth  in  size  (see  fig.  65,  p.  317). 

Besides  the  West  Indies,  the  Maranta  is  now  cultivated  with  great 
success  at  Natal,  and  in  other  British  colonies. 

In  India,  Maranta  arundinacea  has  been  successfully  cultivated 
near  Calcutta.  Some  arrowroot  is  yielded  by  another  species,  M. 
ramosissima.  Besides  these,  much  (called  East  Indian  arrowroot)  is 
yielded  by  Curcuma  angustifolia,  leucorrhiza,  ruhescens,  &c.;  but 
•the  greater  portion  of  the  arrowroot  exported  from  India  is  pro- 
duced in  Travancore,  and  we  have  no  information  respecting  the 
species  which  yields  it,  as  Curcuma  angustifolia  has  not  been  proved 
to  be  indigenous  there.  Some  is  also  made  in  India  from  the  tubers 
of  Ipomoea  Batatas.  In  Europe,  potato  starch  is  often  substituted 
for  arrowroot. 
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CANNA,  SPECIES  YARIM,      Indian  Shot  or  Tous  les  Mois. 

The  following  species  furnish  Tous  les  Mois:— (7.  edulis  (Bot.  Reg, 
ix.  V75),  C.  coccineay  G.  glauca,  and  C.  Achiras. 

Tous  les  Mois  is  produced  in  the  West  Indies  by  C.  edulis,  which 
is  cultivated  at  Barbadoes,  St  Kitts,  and  the  French  islands,  and 
attains  in  rich  soils  the  height  of  14  feet,  and  has  tuberous  roots 
equal  in  size  to  the  human  head.  The  starch  grains  of  tous  les 
mois  are  very  large  (see  fig.  54,  p.  317). 

Action.  Uses. — Arrowroot  participates  in  all  the  properties  of 
starch  (see  p.  318),  and  is  nutritious  and  demulcent.  It  is  well 
adapted  for  the  diet  of  the  sick,  convalescents,  and  for  infants  when 
weaned.  Used  as  a  demulcent  in  urinary  and  bowel  complaints. 
Arrowroot  makes  a  firmer  jelly  than  most  of  the  feculas,  with  the 
exception,  perhaps,  of  that  of  tous  les  mois. 

Orchidace^,  Juss,     Orchids. 

This  order  is  closely  allied  to  Marantaceae  and  Zingiberaceae,  the  chief 
feature  being  the  fusion  of  the  fertile  stamen  with  the  pistil  to  form  the 
column,  the  adhesive  character  of  the  pollen,  and  the  extremely  developed 
irregularity  of  the  inner  series  of  the  perianth. 

The  Orchidaceae,  though  so  interesting  to  horticulturists,  are  of 
very  limited  importance  in  medicine.  They  yield  but  two  products 
— Salep  and  Vanilla. 

1.  Salep,  Salop,  Saloop.     Arab.  Salih,     Hind.  Sdlib  miorL 

Is  prepared  in  Central  Europe,  Turkey,  Asia  Minor,  and  in  Northern 
Asia,  from  the  tubers  of  our  indigenous  species  of  orchis,  viz..  Orchis 
hifolia,  0.  mascula,  0.  militaris,  0.  morio,  0.  pyramidalis,  0.  ustu- 
lata,  as  well  as  others.  In  India,  the  finest  salep  is  procured  from 
species  of  Eulophia,  E.  campestris,  and  E.  herhacea.  According  to 
Dost  Mahommed,  the  finest  salep  is  produced  near  Candahar. 

The  tubers  are  dug  up  and  dried,  during  which  process  they 
become  hard  and  horny,  and  lose  their  bitter  taste  and  unpleasant 
odour.  Levant  salep  occurs  in  the  form  shrunken,  contorted,  horny, 
ovoid  tubers,  about  ^  to  1  inch  long.  When  macerated  in  water 
they  imbibe  it  and  regain  their  original  form  and  consistence.  Salep 
is  composed  of  48  per  cent,  of  mucilage,  soluble  in  cold  water,  and 
rendered  blue  by  iodine;  it  forms  a  jelly  with  40  parts  of  water,  is 
soluble  in  ammoniacal  oxyde  of  copper,  and  when  boiled  with  nitric 
acid,  yields  oxalic  acid.  It,  therefore,  resembles  the  mucilage  of 
starch  rather  than  that  of  gum.  Salep*  also  contains  starch,  a 
little  sugar,  and  albumin,  and  yields  2  per  cent,  of  ash. 

Uses. — Salep  is  regarded  by  Eastern  nations  as  an  aphrodisiac,  a 
notion  derived  from  the  form  and  appearance  of  the  root.  As  a 
nutritious  and  unirritant  diet  it  is  given  to  invalids  with  milk  in 
the  form  of  decoction  or  jelly. 
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2.  Vanilla.     F.  and  G.  Vanille. 

The  pod  of  the  Vanilla  planifoliay  Andrews,  which  is  indigenous 
to  Eastern  Mexico,  growing  on  trees  in  damp  and  shady  situations. 
It  produces  a  long  fleshy  fruit  about  |  of  an  inch  thick.  When 
dry  it  forms  a  rich  brown  flexible  stick-like  pod,  3  to  8  inches  long, 
J  to  |-  inch  broad,  longitudinally  wrinkled  and  greasy,  often  pre- 
senting white  specs  composed  of  minute  crystals.  The  pod  splits 
into  two  unequal  valves,  and  discloses  the  minute  black  seeds  im- 
bedded in  a  brown  viscid  extract.  The  pericarp  is  pervaded  by 
spherales  of  yellowish  oil,  and  crystals  of  calcic  oxalate  and  the 
aromatic  principle  vanillin  or  vanillic  acid.  Vanillin,  according  to 
Charles,  has  the  composition  C^gHgOg ;  it  exists  in  the  proportion  of 
about  1  per  cent,  forms  4-sided  acicular  prisms,  of  a  vanilla  odour, 
and  slightly  acrid  taste;  they  fuse,  and  maybe  sublimed  unchanged; 
it  is  soluble  in  1 1  parts  of  boiling  water,  and  freely  in  volatile  and 
fatty  oils,  in  alcohol,  and  in  aether.  Its  solutions  redden  litmus. 
It  has,  in  fact,  acid  properties,  and  is  therefore  appropriately  called 
vanillic  acid;  it  is,  however,  unable  to  decompose  the  carbonates 
when  heated  with  them.  Yanilla  also  contains  11*8  per  cent,  of 
fat  or  waxy  matter,  4*0  of  resin,  16*5  of  gum  and  sugar,  and  yields 
4*6  per  cent,  of  ash  (Leutner). 

According  to  the  late  researches  of  Tismann  and  Haarmann, 
vanillin  is  the  methylic  aldehyd  of  protocatechuic  acicl,  C7Hg04 ,  and 
may  be  obtained  artificially  by  oxydising  coniferin,  CigH220g,2H20, 
a  substance  existing  in  the  sapwood  of  pines,  by  means  of  potassic 
bichromate  and  sulphuric  acid. 

ZTses. — Vanilla  is  employed  for  imparting  its  delicate  and  grateful 
flavour  to  cognac,  chocolate,  ices,  and  other  confectionery.  A  tinc- 
ture may  be  used  for  flavouring  certain  medicines. 

Orontiace^,  B.  Brown.     Orontiads. 

The  curious  plants  Anthurium,  Monstera,  and  Dracontium,  so  abundant 
in  the  Grecian  House  in  Kew  Gardens,  illustrate  this  family.  They  dilfer 
from  the  Arums  in  having  hermaphrodite  flowers  and  usually  a  scaly  peri- 
anth. The  rhizome  of  Calla  palustris  is  violently  acrid.  The  leaves  of 
Monstera  are  used  by  the  Indians  of  Demerara  as  a  vesicant.  Aceras  is 
aromatic. 

ACORXJS  CALAMUS,  Linn.     Sweet  Flag. 

The  otKo^ov  of  the  Greeks,  the  wuj  of  the  Arabs,  and  huch  of  the 
Hindoos.     It  is  indigenous. 

Charaxters. — Rhizome  thick,  rather  spongy,  aromatic  like  every  other 
part  of  the  plant.  Leaves  erect,  2-3  feet  high,  about  an  inch  broad,  bright 
green.  Stalk  2-edged  or  leaflike,  but  thicker  below  the  spadix,  which 
issues  from  one  of  the  edges,  about  a  foot  above  the  root,  2  or  3  inches 
long,  tapering,  covered  with  numerous  thickly-set  pale-green  flowers. — 
Steph.  and  Church,  pi.  32  ;  Nees  von  JSsen,  pi.  24. 

The  rhizome,  which  throws  up  leaves  from  its  upper,  and  roots 
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from  its  lower  surface,  is  flattened,  jointed,  or  marked  with  the 
semi-circular  impressions  of  the  leaves,  of  a  light-brownish  colour 
externally,  with  a  reddish  tinge  internally.  The  odour  is  strong 
and  aromatic,  but  not  very  agreeable;  the  taste  warm,  bitterish, 
aromatic,  and  a  little  acrid.  It  contains  volatile  oil  and  acrid 
resin. 


Fig.  63. — Aco?'us  calamus.     «,  flower. 

Action.  Uses. — The  rhizome  is  an  aromatic  stimulant.  Dr 
Eoyle  has  frequently  prescribed  it  in  conjunction  with  chiretta  and 
bonduc  nut  with  success  as  an  antiperiodic  in  ague.  In  powder  in 
doses  of  10  to  20  grains,  or  in  infusion  (2  ounces  to  1  pint)  in  doses  of 
1  to  2  ounces. 

Melanthace^,  R.  Brown.     The  Colchicum  Family. 

These  plants  are  very  closely  related  to  Liliaceae,  from  which  they  are  dis- 
tinguished by  their  extrorse  anthers,  and  septicidal  dehiscence  of  their  car- 
pels. Colchicum  resembles  a  crocus  in  appearance,  but  is  known  by  its  6 
stamens. 


COLCHIOUM  AUTUMNALE,  Linn, 

Saffron. 


Colchicum  or  Meadow 


Colchicum  is  well  described  by  Dioscorides.  It  was  used  by  the 
Arabs,  and  is  their  sorinjan;  they  give  kuljiJcoon  as  its  Greek  name. 
The  Hermodactyls  (sweet  and  bitter  sorinian  of  the  Arabs)  of  the 
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later  Greeks  and  Arabs  were  no  doubt  species  of  this  genns.  Dale, 
Miller,  Gnibourt,  and  lastly  Planchon,  all  of  whom,  as  well  as 
others,  have  directed  atten- 
tion to  this  subject,  have 
fixed  especially  upon  Colchi- 
cum  variegatum,  Linn. 

Colchicum  is  indigenous, 
and  the  fields  in  some  parts 
are  purple  with  its  blos- 
soms in  September.  The 
midland  counties  aftbrd  the 
chief  supply  of  corm  and 
seed. 

Characters. — Rhizome  a  corm, 
root  fibrous.  Leaves  broadly 
lanceolate  about  a  foot  long, 
dark  green  and  shining,  ap- 
pearing in  the  spring  with  the 
fruit.  Flowers,  several  appear- 
ing in  autumn  without  the 
leaves,  lilac  or  purple ;  peri- 
anth 6-parted,  terminating  in  a 
long  white  tube,  iitamens  six, 
inserted  into  the  throat  of  the 
tube,  anthers  extrorse.  Styles 
3  long  filiform.  Capsule  3-celled, 
opening  through  the  dissepi- 
ments. Seeds  numerous. — Nees 
ron  E.  plate  49  ;  Woodv.  Med. 
Bot.  plate  177. 

The  corm  is  biennial;  it 
buds  off  from  the  parent  at 
the  end  of  June,  fiowers  in 
the  autumn  of  the  following  year,  and  produces  its  fruit  in  the  suc- 
ceeding summer;  it  then  shrivels,  and  begins  to  disappear. 

1.  Colchici  Cormus,  P.B.     Colchicum  Corm, 

The  fresh  corm,  collected  about  the  end  of  June;  and  the  same 
stripped  of  its  coats,  sliced  transversely,  and  dried  at  a  temperature 
not  exceeding  150.° 

Characters. — Fresh  corm  about  the  size  of  a  chestnut,  flattened 
where  it  has  an  undeveloped  bud;  furnished  with  an  outer  brown 
and  an  inner  yellow  coat;  internally  white  and  fleshy;  yielding 
when  cut  a  milky  acrid  and  bitter  juice.  Dried  slices  flat,  about  a 
line  thick,  reniform,  firm,  whitish,  and  amylaceous.  It  is  intended 
that  the  corm  be  collected  at  the  time  of  its  complete  development, 
and  before  it  has  exhausted  itself  by  flowering  or  the  production  of 
a  young  corm,  i.e.,  as  the  leaves  are  withering,  and  just  before  the 
flower  appears  when  it  is  just  a  year  old. 


Fig.  64.- 
cent; 


Colchicum  autumnale.     1,  fruit ;  2,  dehis- 
a,  styles ;  4,  fruit  in  section ;  5,  seed. 
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2.  Colchici  Semina,  F.B.     Colchicum  Seeds. 

CJiaracters. — The  fully  ripe  seeds  spherical.  About  the  size  of 
black  mustard  seeds,  very  hard  and  bitter,  darlc  reddish  brown,  dull, 
and  wrinkled. 

The  active  constituent  of  the  corm  seed  is  colchicia,  C^^H^g'NOr^,  an 
alkaloid  of  bitter  but  not  acrid  taste,  crystallising  in  slender  prisms, 
and  furnishinLi:  l>itter  crystallisable  salts  with  acids.  It  is  soluble 
in  water  and  alcohol,  and  does  not  excite  sneezing  like  the  closely- 
allied  substance  veratria.  Nitric  acid  turns  it  deep  violet.  It  is  a 
very  active  poison. 

Action  and  Use. — Colchicum  is  irritant  and  sedative,  the  second 
effect  being  a  consequence  of  the  first.  Thus  large  doses  produce 
nausea,  vomiting,  and  purging,  followed  by  pallor,  cold  sweats, 
feeble  and  usually  intermitting  pulse  and  syncope,  and  attended  by 
griping  pain,  abdominal  tenderness,  tenesmus,  and  in  extreme  cases 
bloody  stools  and  intense  enteritis,  with  inflammation  of  Peyer's 
patches  and  tympanites.  Small  doses  are  nauseant,  cathartic, 
diuretic,  and  diaphoretic,  thus  generally  exciting  the  secretory 
organs.  When  these  eftects  are  induced,  a  sedative  action  on  the 
circulatory  organs  is  manifest,  arterial  throbbing  and  tension  is 
diminished,  and  pain  proportionally  relieved.  Such  being  the 
operation  of  the  plant  its  use  is  apparent.  It  cannot  be  given  in 
febrile  disorders  associated  with  disorder  of  the  alimentary  canal, 
but  in  almost  all  other  conditions  of  pyrexia  and  pain  it  may  be 
advantageously  employed.  Thus  in  the  painful  disorders,  gout  and 
acute  rheumatism,  it  is  particularly  suitable,  and  so  beneficial  that 
it  has  been  long  regarded  as  specific  in  the  former  of  these  diseases. 
It  may  be  given  with  advantage  in  hepatitis  or  mere  congestion  of 
the  liver. 

Dose. — The  powdered  corm  or  seeds  may  be  given  in  doses  of  1 
to  5  grains  twice  a  day,  or  every  hour  until  nausea  or  diarrhoea  is 
induced. 

Pharmaceutical  Uses. — 1.  Of  the  corm,  the  preparation  of  Extrac- 
tum  colchici,  E.  colchici  aceticum,  Yinum  colchici.  2.  Of  the  seed, 
Tinctura  colchici  seminum. 

3.  Colchici  Extractum,  P.B.     Extract  of  Colchicum. 
Prejparation. — Crush  7  pounds  of  fresh  colchicum  corms  deprived 

of  their  coats,  press  out  the  juice,  allow  the  starch  to  subside,  and 
heat  the  clear  liquor  to  212°  (to  coagulate  the  albumen),  then  strain 
through  flannel,  and  evaporate  by  a  water-bath  at  a  temperature  not 
exceeding  160°  until  the  extract  is  of  a  suitable  consistence  for  form- 
ing pills. 

Dose. — \  to  2  grains. 

4.  Extractum  Colchici  aceticum,  P.B.     Acetic  Extract  of  Colchicum. 

Preparation. — Crush  7  pounds  of  fresh  colchicum  corms  deprived 
of  their  coats,  add  6  fluid  ounces  of  acetic  acidj  and  press  out  the 
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juice,  &C.J  proceeding  exactly  as  directed  for  Extractum  colcliici,  in 
order  to  obtain  a  soft  extract. 
Dose. — ^  to  2  grains. 

5.  Vinum  Colchici,  P.B.     Colchicum  Wine. 

Preparation. — Macerate  4  ounces  of  colchicum  corm,  sliced,  dried, 
and  bruised  in  1  pint  of  sherry  for  seven  days,  with  occasional  agita- 
tion; press,  and  strain  through  calico;  then  add  sufficient  sherry  to 
make  1  pint. 

Dose. — 10  to  30  minims  twice  or  thrice  a  day;  or,  in  a  case  of 
acute  gout,  a  single  dose  of  1  to  2  fluid  drachms,  so  as  to  cause 
nausea  and  a  free  action  of  the  bowels. 

6.  Tinctura  Colchici  seminum,  P.B.     Tincture  of  Colchicum  Seeds. 
Prepared  by  exhausting  2^  ounces  of  bruised  colchicum  seeds  with 

1  pint  of  proof  spirit,  and  forming  1  pint  of  tincture  in  the  manner 
directed  for  Tinctura  aconiti. 

Dose. — 10  to  30  minims  twice  or  thrice  a  day;  or  a  single  dose  of 
i  to  2  fluid  drachms,  to  produce  nausea  and  purging. 

VERATKUM  ALBUM,  Linn.     White  Hellebore. 

A  native  of  moist  localities  in  Central  and  Southern  Europe. 
White  hellebore  is  believed  to  be  the  'EXAg/So^o^  T^ivKog  of  Dios- 
corides,  the  Khirhuh  ahiuz  of  the  Arabs. 

Characters. — Rootstock  rugose,  oblong,  prsemorse,  rather  horizontal;  when 
dry  it  is  of  a  brownish  colour  on  the  outside,  but  internally  of  a  greyish 
colour,  with  long  cylindrical  radicles.  The  stem  is  IJ  to  4  feet  high.  Leaves 
plicate,  elliptic,  or  elliptico-lanceolate,  pubescent  below,  passing  obliquely 
into  the  sheath.  Racemes  paniculate,  terminal,  jjubescent.  i^^oi^ers  polyga- 
mous, yellowish- white,  green  at  the  back.  Segments  of  6-parted  perianth 
oblong-lanceolate,  denticulate,  without  glands  at  the  base,  spreading,  mucli 
longer  than  the  pedicle.  Stamens  6,  inserted  into  the  base  of  the  segments; 
anthers  reniform,  opening  transversely.  Ovary  with  3  spreading  stigmas. 
Capsules  3,  united  below,  horned  above,  separating  into  3  many-seeded  fol- 
licles. Seeds  compressed,  or  winged  at  the  apex — Meadows  in  the  south  of 
Europe,  and  also  in  Central  Europe. — Nees  von  E.  46;  Steph.  and  Churchy 
136. 

All  parts  of  this  plant  are  acrid  and  poisonous ;  but  the  rootstock 
with  its  radicles  is  alone  used.  It  is  usually  imported  from  Ger- 
many, and  is  rough  with  the  remains  of  the  detached  radicles.  It 
is  at  first  a  little  sweetish,  but  its  bitter  and  acrid  disagreeable  taste 
soon  overwhelms  every  other.  The  properties  depend  chiefly  on 
the  presence  of  veratria,  but  another  alkali  has  been  detected  by  E. 
Simon,  which  he  has  called  jerma,  which  in  Spanish  signifies  poison 
(C3oH46N203,2H20). 

Action.  Uses. — A  violent  irritant,  producing  like  colchicurii 
vomiting,  purging,  pain,  tenesmus,  and  sometimes  bloody  evacua- 
tions attended  by  great  prostration.  Applied  to  the  nose,  it  in- 
duces sneezing  and  coryza.  It  used  to  be  employed  as  a  hydragogue 
cathartic,  and  as  an  anodyne  in  gout.     It  is  now  chiefly  used  to 
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destroy  pediculi;  sometimes  as  an  errliine,  one  grain  being  mixed 
with  ^  ounce  of  starch  or  Florentine  iris  root. 

Vinum  Veratri.     Veratrum  Wine. 

Preparation. — Macerate  8  ounces  of  sliced  ivhite  hellebore  in  32 
fluid  ounces  of  sherry  wine  for  seven  days.     Strain.     (Pharm.  Lond.) 

Action.  Uses. — Emetic,  cathartic,  anodyne.  Sometimes  used  in 
gout  and  rheumatism. 

Dose. — 10  minims  thrice  a  day. 

VERATRUM  VIRIDE,  JVilld.     Green  Hellebore. 

This  plant  closely  agrees,  in  botanical  characters  and  active 
constituents,  with  the  foregoing,  and  resembles  it  completely  in 
physiological  action.  Veratrum  viride  is  known  in  the  U.S.  as 
American  Hellebore,  Sivamp  Hellebore,  Indian  Poke,  and  Pohe  Root. 
Its  action  has  been  described  by  Dr  C.  Osgood  in  the  Amer.  Journal 
of  Med.  Sciences,  vol.  xvi. 

Characters. — Rhizome  thick  and  fleshy,  upper  part  truncated,  lower  fleshy, 
with  numerous  white  radicles.  Stems  annual,  round,  striated,  puhescent. 
solid,  3-6  feet  high,  terminating  in  a  panicle  of  greenish-yellow  flowers. 
Leaves  bright  green,  decreasing  in  size  as  they  ascend,  lower  6-12  inches  long, 
oval-acuminate,  pubescent,  waved,  plaited,  amplexicaal ;  upper  oblong,  lan- 
ceolate. Panicle  of  numerous  flowers  in  racemes  with  downy  peduncles. 
Brads  downy,  pointed,  longer  than  pedicel.  Perianth  in  6  oval-acute  seg- 
ments, 3  longer  than  others.  Stamens  6,  filaments  recurved.  Pistils  3,  styles 
recurved.  Fruit  of  3  capsules,  separating  at  the  top,  and  along  the  inner  edge. 
Hah. — Swamps,  wet  meadow,  and  banks  of  streams,  from  Canada  to  the 
Carolinas. 

1.  Veratri  viridis  radix,  P.B.     Green  Hellebore  Root. 

The  dried  rhizome,  collected  in  autumn  in  the  United  States  and 
Canada.  It  resembles  Veratrum  album  in  appearance;  but  is  some- 
times sliced;  and  its  active  constituents  are  the  same,  viz.,  veratria 
and  jervia.     It  has  a  bitter,  acrid  taste. 

Action  and  Uses. — Identical  with  those  of  Veratrum  album.  It  is 
irritant  and  sedative  like  colchicum,  which  it  also  closely  resembles 
in  action;  but  it  is  less  irritant,  and  more  directly  sedative,  so  that 
it  may  be  said  to  occupy  a  position  intermediate  between  colchium 
and  digitalis.  Applied  externally,  it  is  irritant;  given  internally  in 
moderate  doses,  it  excites  vomiting  with  a  tendency  to  syncope,  and 
purging.  Smaller  doses  produce  nausea  and  diminution  in  the 
force  and  frequency  of  the  pulse.  It  is  serviceable  in  fever,  espe- 
cially rheumatic  fever,  and  in  acute  local  inflammations.  Owing  to 
its  poAverfully  depressent  action  it  must  be  given  Avith  great  caution. 

Dose. — 4  to  6  grains  of  the  powder  cause  emesis.  Smaller  quantities 
are  antiphlogistic.     It  is  usually  given  in  the  following  form: — 

2.  Tinctura  Veratri  viridis,  P.  B.     Tincture  of  Green  Hellebore. 
Prepared  by  exhausting  4  ounces  of  green  hellebore  root  in  coarse 

poivder  with  I  pint  of  rectified  spirit,  as  directed  for  tincture  of 
aconite,  and  making  1  pint  of  the  tincture. 
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Dose. — 5  to  20  minims  as  an  antiphlogistic.  20  to  30  minims  in 
a  single  dose  as  a  depressent;  nausea  and  vomiting,  and  sometimes 
purging,  follow  this  dose. 

ASAGR^A  OFFICINALIS,  Lind.     Cevadilla. 

Sabadilla,  cevadilla,  or  cebadilla  (from  cebada,  the  S]Danish  for 
barley,  from  the  resemblance  of  its  flowering  spike  to  an  ear  of 
barley),  was  known  to  Monardes  in  1573.  Its  seeds,  or  rather 
fruits,  have  been  occasionally  employed  for  the  destruction  of 
vermin;  they  are  now  recognised  as  the  source  for  obtaining  the 
alkaloid  veratria. 

Characters. — Plants  bulbous,  caespitose.  Leaves  linear,  grass-like,  taper- 
ing, smooth,  channeled  above,  carinate  below,  4  feet  long,  lax.  Scape  naked, 
6  feet  high,  simple.  Raceme  very  dense,  1 J  foot  long.  Flowers  polygamous, 
racemose,  naked,  yellowish-v^^hite.  Perianth  6-partite,  segments  linear. 
Stamens  alternately  shorter  ;  anthers  cordate,  after  dehiscence  shield-shaped. 
Ovaries  3,  simple.  Stigma  obscure.  Follicles  3,  papery.  Seeds  scimitar- 
shaped,  v^inged.  Eastern  side  of  the  Mexican  Andes. — Nees  von  E.  Swppl.  4  ; 
Bat.  Reg.  vol.  xxv.  plate  33. 

1.  Sabadilla,  P.B.     Cevadilla, 

The  dried  fruit  of  the  plant  above  described.  Imported  from 
Mexico. 

GJiaracters. — Fruit  about  -J  inch  long,  consisting  of  three  brown 
papyraceous  follicles,  each  containing  from  1  to  3  seeds,  which  are 
about  J  inch  long ;  blackish-brown,  shining,  slightly  winged  ; 
possessing  an  intensely  acrid,  bitter  taste,  due  to  the  alkaloid 
veratria^  which  is  combined  with  gallic  acid,  and  associated  with  a 
little  resin  and  fatty  matter. 

2.  Veratria,  P.B.     C32H-2N2O8 . 

An  alkaloid  obtained  from  cevadilla :  not  quite  pure. 

Preparation. — Macerate  2  pounds  of  cevadilla  with  half  its  weight 
of  boiling  water  in  a  covered  vessel  for  twenty-four  hours.  Remove 
the  cevadilla,  squeeze  it,  and  dry  it  thoroughly  with  a  gentle  heat. 
Beat  it  now  in  a  mortar,  and  separate  the  seeds  from  the  capsules 
by  brisk  agitation  in  a  deep  narrow  vessel,  or  by  winnowing  it 
gently  on  a  table  with  a  sheet  of  paper.  Grind  the  seeds  in  a 
coffee-mill,  and  form  them  into  a  thick  paste  with  rectified  spirit. 
Pack  this  firmly  in  a  percolator,  and.  pass  rectified  spirit  through  it 
till  the  spirit  ceases  to  be  coloured.  Concentrate  the  spirituous 
solution  by  distillation  so  long  as  no  deposit  forms,  and  pour  the 
residue,  while  hot,  into  twelve  times  its  volume  of  cold  ivater. 
Filter  through  calico,  and  wash  the  residue  on  the  filter  with  water 
till  the  fluid  ceases  to  precipitate  with  ammonia.  To  the  united 
filtered  liquids  add  the  solution  of  ammonia  in  slight  excess ;  collect 
the  precipitate  on  a  filter,  and  wash  it  with  water  till  the  fluid 
passes  colourless.  Diffuse  the  moist  precipitate  through  12  ounces 
of  water,  and  add  gradually,  with  diligent  stirring,  sufficient  hydro- 
chloric acid  to  make  the  fluid  feebly  but  persistently  acid.  Then  add 
60  grains  of  purified  animal  charcoal,  digest  at  a  gentle  heat  for 
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twenty  minutes,  filter,  and  allow  the  liquid  to  cool.  Add  ammonia 
in  slight  excess,  collect  the  precipitate  on  a  filter,  and  wash  it  with 
cold  water  till  the  washings  cease  to  be  affected  hy  nitrate  of  silver 
acidulated  with  nitric  acid.  Lastly,  dry  the  precipitate  first  by 
imbibition  with  filtering  paper,  and  then  by  the  application  of  a 
gentle  heat. 

The  spirit  dissolves  gallate  of  veratria,  resin,  and  colouring  matter 
from  the  separated  seeds.  When  the  concentrated  tincture  is  poured 
into  12  volumes  of  water,  most  of  the  resin  is  precipitated.  Am- 
monia precipitates  veratria,  which  is  freed  from  most  of  the  colour- 
ing matter  by  washing.  The  veratria,  dissolved  in  acid,  is  further 
decolorised  by  the  carbon,  again  precipitated  by  ammonia,  washed, 
and  dried. 

Characters  and  Tests. — Pale  grey,  amorphous,  odourless ;  but  the 
minutest  quantity  produced  intense  irritation  of  the  nostrils; 
strongly  and  persistently  bitter,  and  highly  acrid;  insoluble  in 
water ;  soluble  in  spirit,  aether,  and  diluted  acids,  leaving  traces  of 
resin.  Heated  with  access  of  air,  it  melts  into  a  yellow  liquid,  and 
at  length  burns  away  without  residue. 

Action  and  Uses. — An  active,  violently  irritant  poison,  unsuitable 
for  subcutaneous  use.  sVth  of  a  grain  usually  produces  great 
nausea,  vomiting,  and  generally  purging,  at  the  same  time  reducing 
the  force  and  frequency  of  the  pulse.  It  has  been  used  as  a  substi- 
tute for  colchicum  in  gout  and  rheumatism.  Externally  applied,  it 
is  errhine  and  rubefacient.  It  may  be  applied  in  the  following 
form : — 

3.  Unguentum  Veratrise,  P.B.     Veratria  Ointment. 

Contains  1  grain  in  60. 

Prepared  by  thoroughly  mixing  8  grains  of  veratria  first  with  ^ 
fluid  drachm  of  olive  oil,  and  then  with  1  ounce  of  prepared  lard. 

Use. — A  stimulant  in  rheumatism  and  neuralgia.  If  used  too 
freely,  it  may  cause  erythema,  or  even  pustular  inflammation  of 
the  skin.     It  is  also  useful  for  the  destruction  of  pediculi. 

LiLiACEiE,  Decand.     The  Lily  Family. 

These  plants  are  known  from  Melanthacese  by  their  introrse  anthers  and  the 
loculicidal  dehiscence  of  the  fruit.  From  Amaryllidacese  by  the  superior 
ovary. 

URGINEA   SCILLA,  Bteinheil.     The  SquiU. 

The  Squill  (lyJ'hTiot)  was  employed  by  the  ancient  Greeks.  The 
Asiatics  substitute  for  it  an  allied  species,  Urginea  indica,  to  which 
they  apply  the  name  of  Iskeel. 

Characters. — Bulb  roundish -ovate,  very  large,  half  above  ground  ;  integu- 
ments greenish  or  reddish.  Leaves  all  radicle,  appearing  after  the  flowers, 
spreading,  fleshy,  lanceolate,  channeled,  recurved.  Scape  from  2  to  4  feet 
high,  rising  from  the  centre  of  the  leaves,  simple,  cylindrical,  terminated  by 
a  long,  dense,  ovate  raceme  of  flowers,  with  long  bracts.  Flowers  pale 
yellowish-green.  Perianth  6-parted,  spreading.  Stamens  6,  shorter  than  the 
perianth ;  anthers  yellow.     Ovary  3  parted,  with  3  nectariferous  glands  at 
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the  apex.  Style  smooth,  simple.  Stigma  obscurely  3-lobed.  Capsule 
rounded,  3-cornered,  3-celled.  Seeds  numerous,  in  2  rows,  flattened,  winged, 
with  a  membranous  testa.  Native  of  both  the  north  and  the  south  sides  of 
the  Mediterranean  and  of  the  Levant.  Flowers  in  August. — Bot.  Mag.  t.  918; 
NeesvonE.  55  ;  St.  and  Ch.  153  ;   Wood.  Med.  Bot.  pi.  118  {Scilla  maritima) . 

1.  Scilla,  P.J5.     Sguill 

The  sliced  and  dried  bulb,  from  the  Mediterranean  coasts. 

Characters  and  Constituents. — Pear-shaped,  weighing  from  -|  to  10 
pounds;  outer  scales  membranous,  brownish-red  or  white;  inner, 
thick,  whitish,  fleshy,  juicy ;  taste  mucilaginous,  intensely  bitter, 
and  somewhat  acrid. 

The  dried  slices  are  white  or  yellowdsh  white,  bitter,  slightly 
translucent,  and  horny,  like  Tragacanth.  In  a  moist  atmosphere, 
flexible.  Many  spiral  vessels  may  be  detected  in  these  scales  by 
the  microscope,  as  well  as  numerous  acicular  raphides.  Pulvis 
scillae  contains  9  or  10  per  cent,  of  these  crystals.  This  powder  is 
apt  to  concrete  and  become  resinous  on  keeping,  apparently  from  a 
decomposition  of  some  of  its  principles.  Squill  consists  of  water 
(about;  fths),  with  gum,  uncrystallisable  sugar,  traces  of  tannin, 
phosphate  of  lime,  lignin,  and  a  bitter  resinous  extractive,  from 
which  a  peculiar  principle  called  Scillitin  has  been  extracted. 
Observers  differ  as  to  the  nature  of  this  principle.  Probably  more 
than  one  body  has  been  included  under  this  name ;  for  some  have 
found  it  to  be  uncrystallisable,  neutral  in  reaction,  and  resinous  in 
appearance ;  others  have  obtained  crystals,  w^hich  are  said  to  be 
capable  of  neutralising  acids.  Labourdais  states  that  it  assumes  a 
flne  purple  tint  ia  contact  with  sulphuric  acid.  Squill  contains 
also,  in  its  extractive,  a  peculiar  resinous  acrid  principle,  to  which 
perhaps  its  properties  are  mainly  owing.  They  may  be  extracted 
by  alcohol  and  acetic  acid. 

Action.  Uses. — An  irritant.  In  small  doses,  expectorant  and 
diuretic ;  and  in  larger,  emetic  and  cathartic.  Used  in  chronic 
catarrh,  and  in  general  dropsy,  especially  when  there  is  a  deficiency 
in  tone.  Its  effects  may  be  increased  by  combination  with  other 
diuretics  and  expectorants. 

Dose. — 1  to  3  grains  as  an  expectorant  or  diuretic;  10  to  15  as  an 
emetic. 

Pharmaceutical  Uses. — In  the  preparation  of  Pilula  ipecacuanh^e 
cum  scilla,  and  the  six  articles  following  : — 

2.  Acetum  Scillae,  P.B.     Vinegar  of  Squill. 

Preparation. — Macerate  2^  ounces  of  bruised  squill  in  1  pint  of 
dilute  acetic  acid  for  seven  days ;  then  strain  and  express ;  add 
1^  fluid  ounce  of  proof  spirit  to  the  strained  liquor,  and  filter. 

Dose. — 15  to  40  minims.  It  maybe  given  as  oxymel  (3)  or  syrup  (4). 

3.  Oxymel  SciUse,  P.B.     Oxymel  of  Squill. 

Preparation. — Mix  1  pint  of  vinegar  of  squill  and  2  pounds  of 
clarified  honey.,  and  evaporate  by  a  water-bath  until  the  product, 
when  cold,  has  the  sp.  gr.  1*32. 
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Dose. — ^  to  1  fluid  drachm.    A  very  useful  expectorant  "both  for 
cMldren  and  adults. 

4.  Syrupus  ScillaB,  P.B.     Syrup  of  Squill. 

Preparation. — Dissolve  by  the  aid  of  heat  2J  pounds  of  refined 
sugar  in  1  pint  of  vinegar  of  squill. 
Dose. — ^  to  1  fluid  drachm. 

5.  Tinctura  Scillse,  P.B.     Tincture  of  Squill, 

Prepared  by  exhausting  2|  ounce  of  bruised  squill  with  1  pint  of 
proof  spirit,  in  the  manner  directed  for  Tinctura  aconiti,  making 

1  pint  of  the  tincture. 

Dose. — 10  to  30  minims.     The  only  fluid  preparation  of  squill 
free  from  acid. 

6.  Pilula  Scillse  composita,  P.B.     Compound  Squill  Pill. 

Preparation. — Mix    Ij   ounce  of  squill  in  powder  and  1  ounce 
each  of  ginger,  ammoniacum,  and  hard  soap,  all  in  powder.     Add 

2  ounces  or  a  sufficiency  of  treacle,   and  beat   into   an   uniform 
mass. 

Dose, — 5  to  10  grains  as  an  expectorant  in  bronchitis. 


ALOE,  Linn.     SPECIES  VARIiE.     Aloe  Plants. 

Succulent  plants,  with  spiked  inflorescence.  Perianth  tubular,  6-cleft, 
sometimes  so  deeply  divided  as  to  appear  6-petaled,  converging  belovr  into  a 
tube,  with  the  limb  regular,  spreading,  or  recurved,  somewhat  fleshy,  nectari- 
ferous at  the  base;  segments  ligulate.  Stamens  hypogynous,  ascending,  as 
long  as  the  tube,  or  projecting  beyond  it.  Style  as  long  or  almost  wanting, 
3-f arrowed.  Stigma  simple  or  triple,  minute  and  replicate.  Capsule  mem- 
branous, scarious,  obtusely  or  acutely  triangular,  3-celled,  3-valved;  valves 
bearing  the  septa  in  the  middle.  Seeds  numerous,  in  two  rows,  flattened  or 
three-cornered,  winged  or  angled. 

The  word  aloe,  in  our  translation  of  the  Bible,  is  confounded  with 
ahila,  or  eagle- wood  (see  Ahalim,  Bihl.  Cycl.).  Aloes  were  known 
to  Dioscorides,  to  Galen,  and  to  Celsus.  The  Arabs  describe  three 
kinds — Socotrine,  Arabic,  and  Semegenic.  The  Indo-Persian  writers 
give  Sibr  or  Sibbur  as  its  Arabic,  bol-seah  (black  myrrh)  as  its 
Persian  name.  The  Hindoo  elwa  is  very  similar  to  the  word  aloe, 
and  the  Greek  fekra,  which  the  Arabs  quote,  seems  to  be  derived 
from  TTiK^og. 

The  following  species  furnish  the  several  kinds  of  aloes  known 
in  commerce.  The  Asiatic  s]3ecies,  with  those  of  Abyssinia  and 
Socotra,  are  enumerated  in  Dr  Boyle's  Illustr.  of  Himal.  Bot.  p. 
389. 

1.  A.  VULGARIS,  Lam.  The  yellow  flowering  Aloe. — Stem  woody,  simple, 
short.  Leaves  curved,  lanceolate,  armed  with  hard  distant  reddish  spines. 
Scaxje  branched.  Spike  cylindrical,  ovate.  Flowers  yellow,  at  first  erect, 
spreading,  afterwards  pendulous. — Steph.  and  Church,  pi.  109;  Nees  von 
Esen,  pi.  50;  Rhude,  ii.  t.  3. 
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2.  A.  VULGARIS  var.  Abyssinica,  iaw.— Subcaulescent.  Leaves  long  and 
lanceolate,   rather  erect,    hard, 

of  a  deep-green  colour ;  rather 
concave  above  ;  margin  sinuato- 
dentate  reddish,  yiJoi^^er*  greenish 
yellow. 

3.  A.  SOCOTRINA,  Lam.  The 
Socotrine  Aloe  (fig.  65). — Stem 
shrubby,  thick,  dichotomous. 
Leaves  amplexicaule,  ensiform, 
greenish,  incurved,  concave  from 
side  to  side,  the  margins  wavy, 
with  numerous  small  white  spiny 
undulations.  Flowers  scarlet  at 
the  base,  pale  in  the  middle, 
green  at  the  point. — Nees  von 
E.  50  ;  Steph.  and  Church,  110 ; 
Woodv.  pi.  260. 

4.  A.  IspiCATA,  Thunb. — 
Caulescent.  Leaves  flat,  ensi- 
form, dentate.  Flowers  spiked, 
campanulate,  horizontal. 

'^  Ex  hujus  succo  optima 
gummi  res ina  aloes  paratur  :  ex 
reliquis  speciebus  vilior."  — 
Lin7i.  fil.  Habitat. — Cape  of 
Good  Hope.  Many  other  species 
grow  in  South  Africa. 

5.  Aloe  indica,  Royle. — A 
low  plant,  with  spikes  of  red 
flowers,  growing  in  dry  barren 
places  in  N.W.  India.  This, 
if  known  to  Roxburgh,  was 
probably  included  by  him  in  A . 
perfoliata. 

6.  Aloe  rubesecens,  Dec. — 

Stem  suffruticose.  Leaves  amplexicaul,  spreading,  thorny  at  the  margin. 
Peduncle  compressed,  branched.  Branches  sub-bracteate. — PI.  grass,  t.  15. 
A  native  of  Arabia. 

Aloes  is  the  inspissated  secretion  contained  in  large  greenish 
vessels  lying  parallel  beneath  the  epidermis  of  the  fleshy  leaves. 
When  they  are  broken  across  the  juice  exudes  as  a  nearly  colourless 
fluid,  which  quickly  assumes  a  reddish-orange  colour,  and  dries  up, 
or  rather  crystallises  into  a  brittle  fragrant  mass. 

Extraction. — The  leaves  are  removed  by  cutting  or  pulling,  and 
thrown  into  tubs,  where  the  juice  is  allowed  to  exude  for  twelve  to 
tweaty-four  hours.  It  is  then  separated  and  either  boiled  down  in 
copper  vessels  to  the  consistence  of  a  hard  extract,  or  exposed  to 
the  sun  to  dry  and  harden.  The  latter  is  the  proper  process,  and 
yields  a  much  finer  product. 

Composition. — Our  knowledge  of  the  constituents  of  aloes  is  mainly 
due  to  Messrs  T.  and  H.  Smith  of  Edinburgh,  who  have  isolated  a 
volatile  oil,  the  essential  purgative  constituent  crystalline  aloiii,  and 
separated  it  from  the  so-called  resin.  Besides  these,  aloes  contains  a 
large  proportion  of  amorphous  aloin,  aloesic  acid,  and  a  little  albumin. 


Fig.  65. — Aloe  socotrina.    a, ,;?ow7er  opened ;  &, 
stamens. —  Woodv.  Med.Bot.  pi.  260. 
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1.  The  volatile  oil  exists  in  very  small  quantity;  Messrs  Smith, 
obtained  1  ounce  only  by  the  distillation  of  400  pounds  of  aloes.  It 
is  a  pale  yellow  mobile  liquid,  of  sp.  gr.  0*863 ;  boils  between  510^ 
and  520°;  has  a  niinty  taste  and  odour,  and  confers  on  aloes  obtained 
by  exudation  and  inspissation  in  the  sun  the  agreeably  fruity  odour 
which  it  possesses. 

2.  Aloin,  C34H3gOj4,H20  (Stenhouse). — This  is  the  active  consti- 
tuent of  aloes;  it  exists  in  two  forms,  the  crystalline  and  amor- 
phous, which  together,  and  in  nearly  equal  proportions,  make  up 
about  60  per  cent,  of  good  aloes.  The  crystalline  variety,  or  aloin 
proper,  as  prepared  by  Messrs  T.  and  H,  Smith,^  is  a  bright  yellow 
powder,  sparkling  on  account  of  its  crystalline  structure.  It  is  a 
neutral  substance  of  intensely  and  persistently  bitter  taste;  the 
crystals  are  long,  transparent,  doubly  refracting  4-sided  prisms  with, 
dihedral  extremities ;  soluble  in  330  parts  of  cold  water,  freely 
soluble  in  aether  and  chloroform.  Its  solutions  have  at  first  a 
camboge-yellow  colour,  but  quicldy  become  deep  red  on  exposure 
to  the  air.  Nitric  acid  turns  it  this  colour  at  once.  With  cold 
salphuric  acid  it  forms  a  dirty  green  solution.  Paper  soaked 
in  the  aqueous  solution,  and  exposed  to  the  vapours  of  per- 
oxyde  of  nitrogen,  is  turned  pink.  At  212°  aloin  is  rapidly 
changed;  it  melts  at  302"^,  and  when  strongly  heated  burns,  and 
leaves  no  residue.  Treated  with  nitric  acid  it  yields  chrysammic 
and  aloetic  acids.  Chrysammic  acid,  HC7H(N02)202  (Mulder),  is  an 
explosive  substance;  its  salts  have  a  metallic  lustre,  and  the  acid 
itself  furnishes  with  ammonia  a  purple  solution  and  a  crystalline 
salt  resembling  murexid.  By  the  use  of  suitable  mordants  silk  and 
woollen  fabrics  may  be  permanently  dyed  with  the  beautiful  colours 
furnished  by  this  substance. 

Amorplious  Aloin. — This  probably  bears  the  same  relation  to  aloin 
that  uncrystallised  syrup  does  to  cane  sugar,  and  it  is  no  doubt 
formed  under  similar  conditions, — that  is,  the  influence  of  vegetable 
acid  and  albumin,  and  the  high  temperature  to  which  the  juice  is 
often  subjected  in  the  process  of  inspissation.  Messrs  Smith  found 
that  a  solution  of  pure  aloin  undergoes  this  change  when  exposed 
to  heat  and  evaporated,  as  in  the  process  of  recrystallisation.  Dr 
W.  Craig,  however,  has  shown  that  it  retains  its  purgative  power 
imimpaired  {Edin.  Med.  Jour.  1875).  It  exists  in  aloes  in  the  pro- 
portion of  25  to  30  per  cent.     It  is  extremely  soluble  in  water. 

3.  Resin  of  Aloes. — This  name  has  been  given  to  the  substance 
which  is  deposited  from  a  hot  aqueous  decoction  of  aloes.  It  is 
transparent,  brown,  soluble  in  alcohol,  sether,  and  alkaline  solutions. 
Aloes  contains  about  30  per  cent.  According  to  Messrs  Smith,  about 
^th  is  soluble  in  rectified  spirit,  and  this  yields  1  per  cent  of  ash ; 
the  insoluble  portion  yields  23  per  cent  of  ash.    Tilden  and  Ram- 

*  I  am  glad  of  this  opportunity  of  acknowledging  my  obligations  to  these 
gentlemen  for  their  liberality  in  furnishing  me  with  materials  for  observation 
on  this  and  other  substances,  and  their  readiness  on  all  occasions  to  furnish 
me  with  information. 
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iiiell  regard  it  as  an  incomplete  anhydride.  Dr  Craig  states  {op. 
cit.)  that,  when  thoroughly  deprived  of  aloin,  the  so-called  resin  is 
inert ;  but  my  own  observations  do  not  su]3port  this  statement ;  on 
the  contrary,  2  grains  of  the  pure  resin  sent  to  me  by  Messrs  Smith 
and  taken  with  3  grains  of  soap,  purged  me  freely,  twelve  and  again 
sixteen  hours  after  taking  the  dose.  The  same  dose  produced 
exactly  the  same  result  in  another  adult.  In  a  third  it  had  merely 
a  laxative  effect.  The  cathartic  action  of  the  resin  is  therefore  far 
inferior  to  that  of  Barbaioin.  In  no  case  did  it  produce  griping  (see 
Appendix). 

The  quantities  of  the  above-mentioned  constituents  varies  with 
the  kind  of  aloes,  and  is  probably  more  dependent  on  the  mode  of 
preparation  than  on  any  other  circumstance.  Much  of  the  aloes  of 
commerce  is  prepared  by  boiling  down  the  juice,  and  this  would  not 
only  convert  a  portion  of  the  aloin  into  the  amorphous  variety,  but 
probably  decompose  another  portion  into  the  less  active  resin. 

The  varieties  of  aloin  are  now  recognised  as  Barhaloin,  Socaloin, 
and  Nataloin.  Histed  thus  distinguishes  between  them ;  a  drop 
of  nitric  acid  gives  with  the  first  and  last  a  brilliant  crimson,  but 
produces  little  effect  on  socaloin.  To  distinguish  between  barbaioin 
and  nataloin,  mix  each  with  a  drop  of  sulphuric  acid,  and  then  pass 
over  them  a  rod  moistened  with  nitric  acid,  the  former  undergoes 
no  change,  but  the  latter  develops  a  fine  blue. 

Action  and  Uses. — In  small  doses  (J  of  a  grain)  aloin  is  tonic, 
increasing  the  flow  of  the  gastric,  duodenal,  and  hepatic  secretions, 
and  stimulating  the  action  of  the  muscular  fibres  of  the  alimentary 
canal,  so  promotes  digestion.  In  larger  doses  (1  to  3  grains)  it 
produces,  in  from  twelve  to  twenty-four  hours,  free  catharsis;  and 
this  is  attended  by  increased  activity  of  the  abdominal  circulation, 
and  in  many  persons  by  active  congestion  of  the  pelvic  viscera, 
resulting  in  haemorrhoids  and  hssmorrhoidal  or  uterine  discharges. 
Hence  aloes  have  been  regarded  as  emmenagogue  from  the  earliest 
times.  Its  action  is  slower  than  most  vegetable  cathartics,  but  its 
cholagogue  action  is  more  marked  than  any,  excepting  perhaps 
podophyllin.  The  action  of  aloin  is  at  least  twice  as  strong  as  that 
of  the  best  aloes,  and  this,  according  to  Mr  Finlay  Dunn  of  the 
Edinburgh  Veterinary  College,  is  very  marked  in  the  horse.  He 
states  that  160  grains  of  aloin  is  equivalent  to  8  drachms  of  crude 
aloes,  and  that  it  does  not  produce  the  nausea  which  usually  accom- 
panies the  operation  of  the  crude  drug;  and  further,  that  horses 
physicked  with  aloin  regain  their  appetite  and  are  fit  for  work  a 
day  sooner  than  they  are  after  an  equal  cathartic  action  produced 
by  crude  aloes.  I  have  given  aloin  made  into  a  pill,  with  an  equal 
weight  of  hard  soap,  to  a  number  of  patients  with  the  following 
results: — 1.  The  cathartic  action  was  uniform,  rather  more  speedy 
than  that  of  crude  aloes,  and  unattended  by  griping.  2.  The  average 
dose  for  a  strong  adult  male  is  about  l^  grain,  which  usually  causes 
two  or  three  copious  evacuations.  2^  grains  was  always  followed  by 
powerful  catharsis,  producing  five  or  six  evacuations;  and  althougii 
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some  men  could  take  this  quantity  for  three  or  four  nights  in  suc- 
cession, it  acted  too  powerfully  upon  others  to  allow  of  repetition 
until  after  an  interval  of  a  few  days. 

1.  Aloe  Barbadensis,  P.B.     Barbadoes  Aloes. 

The  inspissated  juice  of  the  Aloe  vulgaris  imported  from  Bar- 
badoes. 

Characters. — In  yellowish-brown  or  dark-brown  opaque  masses, 
which  break  with  a  dull  conchoidal  fracture.  It  has  a  bitter, 
nauseous  taste,  and  a  strong  heavy  disagreeable  odour;  dissolves 
almost  entirely  in  proof  spirit,  and  during  solution  exhibits  under  the 
microscope  numerous  crystals  (of  aloin).   Usually  imported  in  gourds. 

Dose. — 2  to  6  grains. 

Pharmaceutical  Uses. — The  preparation  of  Enema  aloes,  Extractum 
aloes  Barbadensis,  Pilula  aloes  Barbadensis,  P.  aloes  et  ferri,  P. 
cambogi{3e  composita,  P.  colocynthidis  comp.,  P.  colocynthidis  et 
hyoscyami. 

2.  Aloe  Socotrina,  P.B.     Socotrine  Aloes. 

The  inspissated  juice  of  the  leaf  of  one  or  more  undetermined 
species  of  aloe.  Produced  chiefly  in  Socotra,  and  shipped  to 
Europe  by  way  of  Bombay. 

Characters. — In  reddish-brown  masses,  opaque,  or  translucent  at 
the  edges;  breaks  with  an  irregular  or  smooth  and  resinous  frac- 
ture; has  a  bitter  taste,  and  a  strong  but  fragrant  odour;  dissolves 
entirely  in  proof  spirit,  and  during  solution  exhibits  under  the 
microscope  numerous  minute  crystals  (of  aloin). 

Dose. — 2  to  6  grains. 

Pharmaceutical  Uses. — An  ingredient  of  the  following: — Decoc- 
tum  aloes  compositum.  Enema  aloes,  Extractum  aloes  Socotrinee, 
E.  colocynthidis  compositum,  Pilula  aloes  et  assafoetidse,  P.  aloes  et 
myrrh 86,  P.  aloes  Socotrinse,  P.  rhei  composita,  Tinctura  aloes,  T. 
benzoini  composita,  Vinum  aloes. 

3.  Extractum  Aloes  Barbadensis,  P. jB.     Extract  of  Barbadoes  Aloes. 

Preparation. — Add  I  pound  of  Barbadoes  aloes  in  small  fragments 
to  1  gallon  of  boiling  water,  and  stir  well  until  they  are  thoroughly 
mixed.  Set  aside  for  twelve  hours;  then  pour  off  the  clear  liquor, 
strain  the  remainder,  and  evaporate  the  mixed  liquors  by  a  water 
bath  or  a  current  of  warm  air  to  dryness. 

By  this  process  the  greater  portion  of  the  aloin  is  removed,  and 
separated  from  the  inert  resin,  but  the  aloin  is  doubtless  impaired 
by  the  process,  for  the  resulting  extract  is  in  no  way  superior  to  the 
crude  aloes.  This  and  the  following  preparation  originated  in  the 
notion  that  the  resin  was  irritant  and  caused  griping,  but  Dr  F.  Farre 
has  shown  that  this  is  an  erroneous  supposition.  He  gave  to  about 
60  patients,  at  different  times  for  the  relief  of  constipation,  3  grains 
of  crude  aloes,  of  extract  of  aloes,  and  of  the  resinous  deposit  from 
the  decoction  of  aloes.  The  results  were  uniform.  "  The  crude 
aloes  and  the  extract  produced  from  one  to  three  alvine  evacua- 
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tions  in  twelve  or  eighteen  hours.  The  crude  drug  did  not  gripe 
more  than  the  extract;  there  was  little  difference  in  their  action; 
perhaps  the  extract  acted  a  little  more  speedily.  The  dried 
resinous  deposit  was  almost  inert." — (Dr  Farres  Edition  of  Pereira^s 
Mat.  Med.  p.  202.) 

For  the  sake  of  simplicity,  not  to  say  scientific  accuracy,  it  would 
be  well  if  this  and  the  following  useless  repetitions  were  removed 
from  the  Pharmacopoeia,  and  the  pure  active  constituents — aloin 
— prescribed  in  their  stead. 

JDose. — 2  to  6  grains. 

4.  Extractum  Aloes  Socotrinse,  P.B.     Extract  of  Socotrine  Aloes, 
Prepared  as  No.  3,  and  the  same  remarks  are  equally  applicable 

to  it. 

Dose. — 2  to  6  grains. 

Pharmaceutical  Preparations. — Decoctum  aloes  compositum  and 
Extractum  colocynthidis  compositum. 

5.  Enema  Aloes,  P.B.     Enema  of  Aloes. 
Contains  4  grains  of  aloes  in  1  fluid  ounce. 

Preparation. — Mix  40  grains  of  either  Barhadoes  or  Socotrine  aloes 
and  15  grains  of  carbonate  of  potash  together,  add  10  fluid  ounces  of 
mucilage  of  starch,  and  dissolve. 

Use. — A  purgative  enema.  From  2  to  4  ounces  may  be  benefi- 
cially injected  for  the  removal  of  thread  and  round  worms  from  the 
bowels. 

6.  Decoctum  Aloes  compositum,  P.B.     Compound  Decoction  of  Aloes. 
Contains  4  grains  of  extract  of  Socotrine  aloes  in  1  fluid  ounce. 
Preparation. — Reduce  120  grains  of  extract  of  (Socotrine)  aloes  and 

90  grains  of  myrrh  to  coarse  powder,  and  put  them,  together  with 
60  grains  of  carbonate  of  potash  and  1  ounce  of  extract  of  liquorice, 
into  a  suitable  covered  vessel  with  a  pint  of  water;  boil  gently  for 
five  minutes,  then  add  90  grains  of  scoff ron.  Let  the  vessel  with  its 
contents  cool,  then  add  8  fluid  ounces  of  tincture  of  cardamom,  and 
covering  the  vessel  closely,  allow  the  ingredients  to  macerate  for 
two  hours;  finally,  strain  through  flannel,  pouring  as  much  w^ater 
over  the  contents  of  the  strainer  as  will  make  the  strained  product 
measure  30  fluid  ounces.  The  boiling  must  not  be  prolonged 
beyond  the  time  specified,  otherwise  a  portion  of  the  aloes  wdll 
become  insoluble. 

At  first  this  decoction  is  intensely  bitter,  but  after  the  lapse  of  a 
few  weeks,  and  owing  to  some  change  in  the  aloes,  which  however 
does  not  impair  its  efficacy,  it  entirely  loses  this  quality. 

Action  and  Uses. — A  pleasant  cathartic,  and  owing  to  the  stimu- 
lant and  tonic  action  on  the  abdominal  circulation  it  is  regarded  as 
emmenagogue.  In  anaemia  and  the  constipation  which  frequently 
attends  it,  the  decoction  may  be  given  in  combination  with  the 
Mistura  ferri  composita. 

Doses. — ^  to  2  fluid  ounces. 
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7.  Tinctura  Aloes,  P.B.     Tincture  of  Aloes. 

Contains  1 1  grains  of  Socotrine  aloes  in  1  fluid  ounce. 

Preparation. —  Macerate  -^  ounce  of  Socotrine  aloes  in  coarse 
powder,  and  H  ounce  of  extract  of  liquorice  in  a  sufficiency  of  proof 
spirit  for  seven  days  with  occasional  agitation;  then  filter,  and  add 
sufficient  proof  spirit  to  make  1  pint. 

Like  the  other  fluid  preparations  of  aloes,  it  loses  its  bitterness  by 
keeping. 

Dose. — 1  to  2  fluid  drachms. 

8.  Vinum  Aloes,  P.B.     Wine  of  Aloes. 

Preparation. — Macerate  1\  ounce  of  Socotrine  aloes.,  80  grains 
each  of  cardamom  seeds  bruised,  and  ginger  in  coarse  powder,  with  2 
]^ints  of  sherry  for  seven  days,  occasionally  agitating,  then  filtei', 
and  add  sufficient  sherry  to  make  2  pints. 

An  ancient  and  superfluous  preparation.  It  is  always  found 
"  ripe  "  with  age. 

Dose. — 1  to  2  fluid  drachms. 

9.  Pilula  Aloes  Barbadensis,  P.B.     Pill  of  Barhadoes  Aloes. 
Preparation. — Beat  together  until  they  are  thoroughly  mixed  2 

ounces  of  Barhadoes  aloes  in  powder,  1  ounce  of  hard  soap,  1  fluid 
drachm  of  oil  of  caraway,  and  1  ounce  of  confection  of  roses. 
Dose. — 5  to  10  grains. 

10.  Pilula  Aloes  Socotrinse,  P.B.     Pill  of  Socotrine  Aloes. 

Using  Socotrine  aloes,  and  substituting  volatile  oil  of  nutmeg  for 
oil  of  caraway,  prepare  as  No.  9,  using  the  same  quantities  of  the 
ingredients. 

Dose. — 5  to  10  grains. 

11.  Pilula  Aloes  et  ferri. 
(Seep.  211). 

12.  Pilula  Aloes  et  Assafcetidee,  P.B.     Aloes  and  Assafoetida  Pill. 
Preparation. — Beat  together  until  thoroughly  mixed  equal  parts 

of  Socotrine  aloes  in  powder,  assafoetida,  hard  soap  in  powder,  and 
confection  of  roses. 

Use. — In  the  constipation  with  flatulent  distension  attending 
hysteria  and  epilepsy. 

Dose. —  5  to  10  grains. 

13.  Pilula  Aloes  et  Myrrhae,  P.B.     Aloes  and  Myrrh  Pill. 
Preparation. — Triturate  2  ounces  of  Socotrine  aloes,  1   ounce  of 

myrrh,  and  \  ounce  of  dried  saffron  together,  and  sift.  Then  add 
1  ounce  of  confection  of  roses,  and  beat  together  into  an  uniform 
mass. 

J  he. — Purgative  and  emmenagogue  in  anaemia  and  chlorosis. 

JJoce. — 5  to  15  grains. 
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Several  other  varieties  of  aloes  besides  those  above  descriljed  are 
found  in  commerce,  the  most  common  are  the  following: — 

Liquid  Socotrine  Aloes  has  lately  been  imported  from  the  coasts  of 
the  Red  Sea.  It  yields  a  crystalline  deposit  on  standing,  and  may 
be  dried  into  a  mass  resembling  the  opaque  Socotrine  kind. 

Hepatic  Aloes,  so  called  from  its  usual  liver-brown  colour,  is 
imported  into  Bombay  from  Arabia  and  Africa,  and  is  known 
in  India  by  the  name  of  Bombay  aloes.  Some  of  it,  if  not  all,  is 
probably  obtained  from  the  same  sources  as  the  Socotrine,  which  it 
resembles  in  odour:  and,  as  Dr  Pereira  states,  "the  two  are  some- 
times brought  over  intermixed,  the  Socotrine  occasionally  forming 
a  vein  in  a  cask  of  the  hepatic  aloes. ^^  It  is  of  a  liver-brown  colour, 
has  a  dull,  somewhat  waxy  fracture,  and  is  less  fragrant.  The  taste 
is  nauseous  aiKl  intensely  bitter;  the  powder  of  a  golden-yellow 
colour.     This  kind  is  inferior  in  quality  to  the  fine  Socotrine. 

Caije  Aloes  is  especially  distinguished  by  its  vitreous  lustre,  and 
is  hence  called  Aloe  lucida  by  some  authors.  The  finer  qualities 
are  of  a  deep-brown  colour  externally,  with  a  tinge  of  olive-green ; 
thin  laminae  are  translucent,  with  something  of  a  yellowish-red 
colour.  It  is  very  brittle,  easily  pulverised,  its  odour  strong,  rather 
disagreeable,  and  its  powder  of  a  yellow  colour.  Some  of  the 
inferior  kinds  are  black,  vesicular,  and  present  a  rough  frac- 
ture. Some  Cape  aloes  is  yielded  by  A.  spicata.  Dr  Pappe,  in 
his  "  Cape  Medical  Flora,"  mentions  several  other  species  as  yield- 
ing aloes  in  different  parts  of  the  colony.  He  states  that  A.  ferox, 
Lam.,  a  native  of  Swellendam,  yields  the  best.  Some  from  .4. 
Africana,  Mill,  is  exported  in  large  quantities  from  the  eastern  dis- 
tricts. But  the  aloes  commonly  used  at  the  Cape  is  that  of  A.  pAi- 
catilis,  Mill,  which  inhabits  a  mountain  range  near  the  Paarl. 

Natal  Aloes  resembles  hepatic  aloes,  being  of  a  greyish-brown 
colour  and  opaque.  It  is  prepared  by  boiling  down  the  exuded 
juice.  The  aloin  is  less  soluble  than  that  of  Barbadoes  aloes. 
According  to  Tilden  its  composition  is  Cg-HggOjj . 

Some  inferior  kinds  of  aloes  are  produced  in  India.  Excellent 
aloes  is  said  to  Ije  produced  in  Cyprus,  but  not  in  sufficient  quantity 
to  be  exported.  And  lastly,  a  small  quantity  is  yielded  in  the 
island  of  Curagoa,  in  the  Dutch  West  Indies. 

SMILAX,  Linn.     SPECIES  VARI^.     Sarsaparilla. 

Generic  Characters. — Evergreen  climbing  shrubs.  Root  fibrous  or  tuberor.H. 
Steins  often  prickly.  Leaves  alternate,  jjetiolate,  cordate  or  hastate,  reticu- 
late-venose, cirrhiferous  stipules  between  the  petioles.  Flowers  sessile  on  a 
globular  receptacle,  subcapitate,  pedicellate,  or  umbellate.  Dioecious.  Peri- 
anth 6-partite,  nearly  equal,  spreading,  in  the  female  persistent.  Stamens  6, 
inserted  into  its  base!  Anthers  linear,  erect.  Ovary  3-celled.  Cells  1-seeded. 
Style  very  short.  Stigmas  3,  spreading.  Berry  1-3  seeded.  Seeds  sub- 
globular.  Albumen  cartilaginous.  Embryo  very  small,  remote  from  the 
umbilicus. 

The  Smilax  aspera  of  Greek  authors  continues  to  be  employed  in 
medicine.      The   name    sarsaparilla    (from  the    Spanish   sarsa,   a 
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bramble,  and  parilla,  a  vine)  is  applied  to  species  of  the  same 
genus,  the  roots  of  which  were  first  introduced  into  Europe  from 
the  New  World  in  the  sixteenth  century.  Several  kinds,  as 
Jamaica,  Honduras,  Brazilian,  &c.,  are  known  in  commerce;  but  it 
is  impossible  at  present  to  determine  correctly  the  species  which 
yield  the  several  varieties  of  drug.  Much  of  it  is  brought  over  by 
the  Indians  from  the  little-known  Mosquito  coast  to  Jamaica,  and 
thence  imported  into  this  country :  the  greater  portion  of  the  re- 
mainder being  imported  from  Mexico,  Guatemala,  Brazil,  and  Peru. 
The  following  species  furnish  the  greater  portion  of  the  sarsa- 
parilla  of  commerce : — 

1.  S.  OFFICINALIS,  Humb.  and  Bon^l.— Stem  prickly,  quadrangular.  Leaves 
ovate,  oblong,  cordate,  coriaceous,  1  foot  long  and  4  or  5  inches  broad. 

Habitat. — Costa  Rica,  Columbia,  and  the  south-eastern  parts  of  Brazil. 

The  natives  collect  the  roots  on  the  banks  of  the  Magdalena  and 
take  them  to  Cartagena,  whence  they  are  exported  to  Jamaica. 
According  to  Pohl,  the  roots  are  also  collected  in  the  western  parts 
of  the  province  of  Minas  Geraes.  This  species  is  the  source  of  the 
Jamaica  and  Lima  sarsaparillas,  and  of  a  portion  at  least  of  Brazilian. 

2.  S.  PAPYRACEA,  Poir. — stem  quadraugular,  polished,  prickly.  Leaves 
membranous,  ovate,  oblong,  obtuse,  5-ribbed.  Tendrils  attached  near  the 
middle  of  the  petiole.     Fruit  baccate,  the  size  of  a  pea. 

Martins  found  that  the  roots  of  this  plant  were  collected  by  the 
Indians  on  the  Eio  Negro,  and  other  places  in  the  vicinity  of  the 
Amazon  river.  The  plant  is  also  indigenous  to  Guatemala.  It 
yields  the  Guatemala  and  most  of  the  Brazilian  sarsaparilla. 

3.  S.  MEDICA,  Schlecht. — Ste7n  angular,  prickly.  Leaves  acuminate,  cordate, 
auriculo-hastate,  5-7  ribbed.  Lnfiorescence  umbellate.  Fruit  red,  the  size  of 
a  small  cherry. — lAnnma,  vi.  47. 

Habitat.— The  eastern  slopes  of  the  Mexican  Andes. 

This  plant  furnishes  the  Mexican,  Vera  Cruz  or  lean  sarsaparilla. 

Sarsaparilla  roots  are  usually  imported  in  bundles,  formed  of  the 
roots  folded  up — or  unfolded,  as  in  the  Brazilian  variety — frequently 
still  adhering  to  the  rhizome.  These  roots  are  flexible,  several  feet 
in  length,  about  the  thickness  of  a  quill,  cylindical,  but  wrinkled 
longitudinally,  with  radicles  attached  along  their  length,  of  a  reddish 
or  yellowish  brown  colour.  They  are  composed  of  a  thick  cellular 
cortex,  covered  by  a  thin  epidermis;  of  the  meditullium  or  dura- 
men, an  inner  layer  of  ligneous  intermixed  with  cellular  tissue;  and 
of  a  central  pith  often  containing  starch,  in  the  interior.  Hence  a 
transverse  section  resembles  one  of  an  exogenous  stem  without 
medullary  rays.  Sarsaparilla  is  without  odour,  often  with  little  else 
than  a  mucilaginous  taste;  but  when  good  and  fresh  it  is  a  little 
bitter,  nauseous,  and  acrid,— a  taste  which  aftbrds,  according  to  Dr 
Hancock,  the  best  criterion  of  its  goodness.  The  roots  are  often 
split  up  the  middle  and  cut  into  short  pieces,  for  the  facility  of 
making  preparations. 

The  following  are  the  difi'erent  kinds  of  sarsajjarilla  of  com- 
merce:— Brazilian,  Honduras,  ^oit^^/ Vera  Cruz  or  Caracas;  Guate- 
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mala,  Lima,  lean  Vera  Cruz,  and  Jamaica.  The  three  last  men- 
tioned are  free  from  starch;  the  rest  are  mealy  or  gouty  from  the 
deposit  of  starch,  and  this  constitutes  the  main  difference  between 
the  several  kinds. 

The  non-mealy  or  lean  kinds  are  preferred,  and  a  rich  reddish- 
brown  colour,  and  some  bitterness  or  acridity  of  taste,  are  accepted 
as  the  indications  of  a  good  drug. 

1.  Sarsse  Radix,  P.B.     Jamaica  Sarsaparilla, 

The  dried  root  of  Smilax  officinalis,  Humb.  and  Bonpl.  Native 
of  Central  America,  and  imported  from  Jamaica. 

Characters  and  Constituents. — Roots  not  thicker  than  a  goose- 
quill,  generally  many  feet  in  length,  reddish-brown,  covered  with 
rootlets,  and  folded  in  bundles  about  18  inches  long,  taste  mucila- 
ginous, feebly  bitter,  faintly  acrid,  and  odourless.  The  essential 
constituents  are,  a  little  volatile  oil  heavier  than  water,  of  an  acrid 
taste :  it  confers  on  the  toot  its  feeble  acridity ;  and  smilacin,  a 
white  crystalline  neutral  principle  of  a  feebly  bitter  taste,  very 
slightly  soluble  in  cold,  but  to  a  greater  extent  in  boiling  water, 
forming  a  solution  which  froths  like  one  of  saponin.  It  is  soluble 
in  alcohol  and  aether,  and  may  be  obtained  in  crystals  by  evaporation 
of  a  hot  concentrated  tincture  of  the  root. 

Action  and  Use. — The  experiments  of  Boeker  on  smilacin  (Journ. 
fur  Pharmadyn.  u.  Toxicol,  ii.  p.  50)  bear  out  the  conclusions  which 
all  close  observers  have  arrived  at  respecting  sarsaparilla,  namely, 
that  it  is  destitute  'of  any  appreciable  physiological  or  therapeutical 
action.  Those  who  believe  they  have  witnessed  good  effects  from 
its  use  derive  it,  I  have  noticed,  from  the  use  of  the  compound 
decoction,  which  contains  three  other  drugs,  each  of  which  possesses 
some  activity  of  its  own;  and  the  sudorific,  stimulant,  and  purifying 
action  ascribed  to  the  decoction  may  fairly  be  attributed  to  these 
drugs,  rather  than  to  one  which  in  any  dose  is  incapable  of  develop- 
ing any  general  or  specific  action  in  the  body.  Sarsaparilla  has  the 
reputation  of  purifying  the  blood,  and  especially  of  cleansing  it  of 
lingering  syphilitic  virus;  and,  in  common  with  most  other  posi- 
tively  harmless  remedies,  it  has  been  largely  prescribed  against 
chronic  rheumatism  and  obstinate  skin  diseases,  and  generally  at  a 
time  when  more  active  remedies,  such  as  iodide  of  potassium,  have 
been  employed.  The  decoction  has  a  good  body,  and  for  a  draught 
of  physic  an  uncommonly  good  flavour.  Patients  like  it  and  report 
well  of  it,  and  the  doctor  is  favourably  impressed.  I  have  known 
syphilitic  and  scrofulous  patients  drink  it  freely  and  continuously 
for  years,  without  being  able  to  satisfy  myself  that  it  made  any 
impression  on  their  maladies. 

2.  Decoctum  Sarsae,  P.B.    Decoction  of  Sarsaparilla. 
Preparation. — Digest  2  J  ounces  of  Jamaica  sarsaparilla,  cut  tram^ 

versely,  in  IJ  pint  of  boiling  water  for  an  hour,  then  boil  for  ten 
minutes  in  a  covered  vessel,  cool  and  strain,  washing  the  root,  if 
necessary,  with  a  little  water  to  make  the  product  measure  1  pint. 
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Dose. — 2  to  10  fluid  ounces. 

3.  Decoctum   Sarsae   compositum,  P.B,      Compound  Decoction    of 

Scirsaparilla. 

Preparation. — Digest  2j  ounces  Jamaica  sarsaparilla  cut  trans- 
versely^ J  ounce  each  of  sassafras  root  in  chips,  guaiacum  wood  turn- 
ings, and  fresh  liquorice  root  bruised,  and  60  grains  of  me?:ereon  hark 
in  IJ  pint  of  boiling  water  for  an  hour,  and  prepare  1  pint  of  the 
decoction  in  the  manner  directed  for  the  simple  decoction. 

Dose — 2  to  10  fluid  ounces. 

4.  Extractum   Sarsae   liquidum,   P.B.      Liquid  Extract   of  Sarsa- 

parilla. 

Preparation. — Digest  1  pound  of  sarsaparilla  cut  transversely,  in 
7  pints  of  ivater  at  160°  for  six  hours,  and  decant  the  liciuor.  Digest 
the  root  again  in  7  joints  more  hot  water  for  the  same  time,  express; 
filter  the  mixed  liquors,  and  evaporate  them  by  a  water-bath  to 
7  fluid  ounces,  or  until  the  sp.  gr.  is  1'13.  When  cold,  add  1  fluid 
ounce  of  rectified  spirit. 

The  sp.  gr.  should  be  about  1*095. 

Dose. — 2  to  4  fluid  drachms. 

GYMNOSPERMyE,  Liucll.     Gymnosperms. 

A  division  of  Exogens,  in  which  the  hgneous  tissue  is  dotted  with  disk-like 
marks,  and  the  ovules  are  truly  naked,  so  as  to  be  fertilised  directly  through 
the  foramen  of  the  ovule. 

The  Cycadacece  form  a  small  family  somewhat  resembling  diminu- 
tive palms;  they  are  closely  allied  to  Coniferse. 

A  kind  of  sago  is  said  to  be  procured  from  the  cellular  tissue  of 
the  stem  of  Cycas  revoluta,  a  native  of  Japan,  and  also  of  C.  cir- 
cinalis.  Both  exude  a  clear  insipid  mucilage,  which  hardens  into  a 
lirm  transparent  gum,  like  Tragacanth,  but  clearer. 

Lindley  states  that  one  of  the  best  kinds  of  arrowroot  is  prepared 
in  the  Bahamas  from  the  trunk  of  some  species  of  Zamia. 

Conifers,  Ju^s.     Coriifers. 
The  numerous  medicinal  products  of  Coniferous  plants  are  ob- 
tained from  the  four  genera, — Pinus,  Abies,  Larix,  and  Juniperus. 
We  will  take  the  products  as  they  are  furnished  by  the  genera  in 
this  order. 

PINUS,  Linn.     SPECIES  VABI^.     Pine  Trees. 

Generic  Characters. — i^^?(;er5  monoecious.  Males — Ca^/ans  racemose.  Fila- 
ments short.  Anthers  crested,  2-celled,  bursting  longitudinally  (or  stamens  2, 
anthers  1 -celled).  Females — Catkins  solitary,  or  from  2  to  3.  Scales  imbri- 
cated, with  membranous  bractlets.  Ovules  2,  at  the  base  of  the  scales,  colla- 
teral, inverted,  their  points  lacerated  and  directed  downwards.  Scales  of  tiie 
cone  hard,  woody,  and  truncated,  hollowed  at  the  base  for  the  reception  of 
the  seeds.  Seeds  prolonged  at  the  base  into  a  membranous  wing.  Leaves 
evergreen,  usually  acicular,  iji  fasicles,  surroimded  at  the  base  by  a  mem- 
branous tubular  sheath. 
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1.  P.  Sylvestris,  Linn.,  Scotch  Fir. — Leaves  in  pairs.  Yonng  cones  stalked, 
recurved,  ovate-conical.  Wing  thrice  as  long  as  the  seed. — Lamh.  Pin.  t.  1  ; 
Nees  von  E.  t.  79. 

Habitat. — Scotland,  Norway,  woods  of  Europe  north  of  the  Alps. 

This  species  furnishes  red  deal;  much  turpentine,  although  very 
little  of  it  is  imported  into  this  country;  and  is  the  chief  source  of 
wood  tar. 

There  are  two  kinds  of  wood  tar, — one  is  the  product  of  the 
destructive  distillation  of  exogenous  wood  generally  (such  as  oak, 
ash,  and  birch),  in  the  preparation  of  pyroligneous  acid  and  gun- 
powder charcoal  (see  p.  351) ;  the  other  is  the  produce  of  fir  wood 
exclusively,  and  obtained  by  a  process  of  roasting,  or  distillatio  per 
descensum,  described  at  p.  358. 
Pix  liquida,  P.B.     Tar.     (See  p.  358.) 

TURPENTINES. 

The  following  species  yield  turpentine: — 

2.  P.  PALUSTRis,  Miller,  the  Stvamp  or  Long- Leaved  Pi7ie.— A  large  tree,  60 
to  70  feet  high.  Leaves  in  bundles  of  3,  about  1  foot  long,  and  of  a  bril- 
liant green.  Stipules  pinnatifid,  ragged,  persistent.  Cones  very  long,  sub- 
cylindrical,  armed  with  sharp  prickles. — I^amhert  Pinus,  voL  i.  pi.  20. 
Habitat,  sandy  soil  from  the  southern  parts  of  Virginia  to  the  Gulf  of  Mexico. 

According  to  Wood  and  Bache,  this  tree  furnishes  the  greater  portion  of 
the  turpentine  and  tar  consumed  in  the  United  States  or  exported  from  it. 

3.  P.  T^DA,  Linn.,  the  Frankincense  Pine. — Larger  than  the  foregoing. 
Leaves  also  in  threes,  but  rigid,  and  in  long  sheaths.  Cones  pyramidal,  3  to 
4  inches  long.  Scales  with  short  recurved  prickles. — Lamb.  vol.  1  pi.  16. 
Habitat,  the  United  States. 

4.  P.  MARITIMA,  Dec.  {P.  pinaster,  Alton),  the  Cluster  Pine. — This  is  also 
a  large  tree.  Leaves  twin,  very  long,  rigid,  with  a  reflexed  scale  at  the 
base.  Cones  conical,  obtuse,  smooth,  and  bright.  Scales  bristly. — Lamb. 
vol.  i.  pis.  9  and  10.  Habitat,  shores  of  Southern  Europe,  abundant  between 
Bordeaux  and  Bayonne.  Its  products  are  known  as  Bordeaux  turpentine 
and  tar. 

5.  P.  PINEA,  Lamb. ,  and  P.  cemrra  {the  Siberian  Stone  Pine)  are  inte- 
resting, as  the  seeds  of  both,  sometimes  called  pine  nuts,  are  eaten,  as  are 
those  of  P.  Geradicma,  in  Affghanistan  and  Thibet.  P.  longi folia,  Lamb., 
is  a  Himalayan  species,  which  yields  a  very  fine  turpentine,  resembling  pure 
white  granular  honey;  much  used  by  the  natives  of  India  in  medicine,  and 
called  bireeja,  &c. 

These  trees,  in  common  with  others  of  the  order,  secrete  a  large 
quantity  of  oleo-resin  which  exudes  as  a  varnish  or  in  granular  masses 
i'roni  cracks  in  the  bark.     The  following  are  the  several  kinds: — ■ 

1.  Thus  Americanum,  P.B.     Common  Frankincense. 

The  concrete  turpentine  of  P.  Tceda,  the  frankincense  pine,  and 
P.pahistris,  the  swamp  pine.  From  the  Southern  States  of  North 
America.  It  is  the  spontaneous  exudation  from  the  natural  fissures 
in  the  bark,  portions  of  which  are  sometimes  found  in  the  drug. 

Cliaracters. — A  softish  bright  yellow  opaque  solid,  softening  at 
the  natural  temperature  of  the  body,  resinous  but  tough,  having  the 
odour  of  American  turpentine. 

Pharmaceutical  Use. — An  ingredient  of  Emplastrum  picis. 
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2.  Bordeaux  Turpentine.     French  Turpentine. 

The  produce  of  P.  pinaster,  wliicli  grows  abundantly  in  the 
La  tides,  obtained  by  incision,  and  is  import^ed  from  Bordeaux,  Dax, 
and  Bayonne.  It  is  whitish,  turbid,  and  separates  upon  standing 
into  a  transparent  liquid  and  into  a  granular  honey-like  semifluid. 
It  has  an  acrid  and  nauseous  taste,  a  disagreeable  smell,  and  yields 
about  20  per  cent,  of  oil.  M.  Faure  discovered  that  it  is  solidified 
by  a  32d  of  its  weight  of  magnesia. 

Both  the  oil  and  resin  are  of  inferior  quality  to  those  of  American 
turpentine;  the  odour  of  the  former  is  less  grateful,  and  often  has  a 
/e/if-handed  rotatory  power  on  polarised  light.  The  resin  is  white, 
and  is  called  galipot ;  it  is  chiefly  composed  of  pimaric  acid. 

3.  Common  Turpentine.    Aniericari  Turpentine.     Horse  Turpentine. 
The  produce  of  all  three  species  of  pines  above  described,  but 

chiefly  F.  palustri>.     Imported  from  America. 

It  is  obtained  by  cutting  a  hollow  in  the  trunk  of  the-  tree  a  few 
inches  above  the  ground,  and  removing  the  bark  for  the  distance  of 
18  inches  above  it.  The  turpentine  runs  down  from  the  wounded 
edges  of  the  bark  and  collects  in  the  excavation,  from  which  it  is 
transferred  to  casks,  and  is  commonly  known  as  horse  turpentine. 
It  is  a  yellowish-white,  soft,  very  adhesive  resinous  mass,  resembling 
semisolid  honey  in  appearance,  of  turpentine  odour,  and  a  warm 
aromatic  bitter  taste.  It  is  composed  of  14  to  16  per  cent,  of  vola- 
tile oil,  and  82  to  86  per  cent,  of  resin. 

OLEUM  TEREBINTHIN^,  P.B.     C^o^ie  •     Oil  of  Turpentine. 

Essence  or  Spirit  of  Turpentine. 

The  oil  distilled  from  the  oleo-resin  (turpentine),  obtained  from 
P.  palustris,  Miller^s  Diet.,  P.  Tceda,  Linn.,  and  sometimes  P.  pinaster, 
Alton. 

Preparation. — The  volatile  oil  is  separated  by  distilling  the  crude 
turpentine  with  water  in  a  copper  still  over  a  naked  fire. 

Characters. — Limpid,  colourless,  very  inflammable  liquid  ;  sp.  gr. 
0*864,  of  its  vapour  4*76;  of  a  powerful  terebinthinate  odour,  and  a 
pungent,  bitterish  taste;  shaken  with  water  a  minute  quantity  dis- 
solves, and  the  solution  has  no  action  on  blue  litmus  paper.  Soluble 
in  about  7  parts  of  rectified  spirit;  miscible  in  all  ])roportions  with, 
alcohol,  sether,  and  benzol.  It  dissolves  the  volatile  and  fixed  oils 
and  resins,  forming  with  the  latter  varnishes.  It  is  one  of  the  best 
solvents  for  caoutchouc,  sulphur,  and  phosphorus. 

It  forms  with  water  three  definite  hydrates,  terpinol,  {C^^^^^^^^, 
terpine,  Ci(,Hj(5,2H20,  and  terpine  hydrate,  CioHjejSHgO.  The  latter 
is  deposited  in  large  rhombic  crystals,  when  a  mixture  of  4  vols, 
of  oil  of  turpentine,  1  of  nitric  acid  of  sp.  gr.  1*36,  and  3  of  alcohol, 
are  exposed  to  the  sunlight  for  a  few  weeks.  Oil  of  turpentine 
forms  two  crystalline  compoimds  with  hydrochloric  acid,  CjoH^cHCl 
and  CiQH^g,2HCL     These  are  called  artificial  camphors.     The  latter 
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of  the  two  has  an  odour  resembling  oil  of  thyme,  and  separates  in 
rectangular  prisms  when  oil  of  turpentine  is  left  in  contact  with 
hydrochloric  acid  for  some  weeks.  Exposed  to  the  air,  oil  of  tur- 
pentine gradually  absorbs  oxygen  and  is  converted  into  resin; 
exposed  to  moist  oxygen  in  the  direct  sunlight,  the  vapour  is 
oxydised  and  condenses  upon  the  surface  of  the  jar  in  brilliant 
crystals  of  hydrated  oxyde,  C^oH^gO,H20 .  By  the  agency  of  stronger 
oxydising  agents,  e.g.,  distillation  with  dichromate  of  potash  and 
sulphuric  acid,  oil  of  turpentine  is  converted  into  formic  acid. 
Xitric  acid  acts  upon  it  so  violently  as  often  to  inflame  it;  it  con- 
verts it  into  resin,  oxalic,  terebic,  and  other  acids. 

Action  and  Uses. — Turpentine  absorbed  into  the  blood  acts  as- 
a  general  stimulant  to  the  circulation ;  it  is  eliminated  by  the  skin, 
mucous  membrane,  and  the  kidneys,  producing  increase  of  the 
natural  secretion  of  these  organs;  it  is  diaphoretic,  expectorant, 
emmenagogue,  diuretic,  and  topically  stimulant  to  the  gastric 
and  urinar}^  mucous  membrane.  Under  its  influence  the  urine 
assumes  the  odour  of  violets.  When  taken  in  large  doses  it  usually 
passes  off  by  the  bowels,  producing  free  evacuations,  or  failing  this, 
it  causes  inebriation  and  strangury.  In  a  relaxed  state  of  the 
blood-vessels  its  action  is  tonic,  ]3romoting  contraction,  and  so  arrest- 
ing hsemorrhage. 

Turpentine  is  chiefly  employed  internally  as  an  anthelmintic  and 
hcemostatic.  It  is  a  most  effectual  remedy  for  tapeworm,  for  it  kills 
the  parasite  before  it  expels  it,  which  is  more  than  can  be  said  of 
male  fern.  The  only  objection  against  its  use  is  the  possibility  of  its 
producing  strangury;  but  this  may  be  obviated  by  combining  with 
it  an  efficient  dose  of  castor  oil.  It  may  also  be  given  combined 
with  castor  oil  as  an  enema  for  the  removal  of  ascarides.  As  a  haemos- 
tatic it  is  appropriately  used  in  enteric  fever  and  dysentery,  and 
especially  when  there  is  tympanites.  For  the  relief  of  the  latter 
condition  it  is  best  given  as  an  enema.  In  cystitis  and  gleet  it  may 
be  given  instead  of  copaiba,  if  a  more  stimulant  action  be  needed. 
It  is  sometimes  prescribed  as  a  diuretic  in  pulmonary,  hepatic,  and 
cardiac  dropsy,  but  we  must  be  sure  that,  the  kidneys  are  healthy 
before  we  prescribe  it  in  this  condition. 

It  has  also  been  employed  as  a  vascular  stimulant  and  diaphoretic 
in  chronic  rheumatism;  but  for  the  relief  of  rheumatic  pain,  and  as 
a  cutaneous  stimulant,  it  is  commonly  used  externally  in  the  form 
of  liniment  or  stupe. 

Dose. — As  a  diuretic  or  hsemostatic,  5  to  20  minims  on  a  teaspoon- 
ful  of  powdered  sugar,  with  1  or  2  ounces  of  chloroform  water,  or 
as  the  following  confection.  As  an  anthelmintic,  from  ^  to  2  fluid 
ounces  mixed  with  4  or  6  drachms  of  castor  oil.  As  a  stupe  for 
the  relief  of  abdominal  pain  or  distension,  ^  an  ounce  sprinkled  over 
a  hot  flannel. 

1.  Confectio  Terebinthinse,  P.B,     Confection  of  Turpentine. 
Preparation. — Rub  1  fluid  ounce  of  oil  of  turpentine  and  1  ounce 
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of  powdered  liquorice  root  together,  then  add  2  ounces  of  clarified 
honey,  and  mix  to  an  nniform  consistence. 
Dose. — 60  to  120  grains. 

2.  Enema  Terebinthinae,  P.B,     Enema  of  Turpentine. 

A  mixture  of  1  fluid  ounce  of  oil  of  turpentine  and  15  fluid  ounces 
of  mucilage  of  starch.  Useful  in  constipation  with  colic;  in  tym- 
l^anites  and  the  flatulent  distension  which  sometimes  accompanies 
epilepsy  and  hysteria;  and  as  an  anthelmintic. 

3.  Linimentum  TerebinthinsB,  P.B.     Liniment  of  Turpentine, 
Preparation. — Dissolve  1  ounce  of  camphor  in  16  fluid  ounces  of 

oil  of  turpentine,  then  add  2  ounces  of  soft  soap,  and  rub  them 
together  until  they  are  thoroughly  mixed.  A  strong  cutaneous 
stimulant  in  rheumatism,  stiff  joints,  and  neuralgic  pains.  It  has 
been  recommended  as  dressing  to  recent  scalds  and  burns,  on  the 
principle  I  assume  of  "  similia  similihus  curantur,^^  but  this  is 
rather  too  direct  an  application  of  this  doctrine  to  be  either  grate- 
ful to  the  feelings  or  beneficial  to  the  condition  of  the  patient. 
Soothing  applications  are  more  appropriate  for  recent  burns. 

4.  Linimentum  Terebinthinse  aceticum,  P.B.     Acetic  Liniment  of 

Turpentine. 

A  mixture  of  equal  volumes  of  oil  of  turpentine,  acetic  acid,  and 
liniment  of  camphor. 

A  very  powerful  counter-irritant,  to  be  used  with  caution  on  the 
lower  extremities  or  it  may  excite  too  much  action. 

5.  Unguentum  Terebinthinae,  P.B.     Turpentine  Ointment. 
Preparation. — Melt  together  1  fluid  ounce  of  oil  of  turpentine,  60 

grains  of  resin  in  coarse  powder,  and  -J  an  ounce  each  of  yellow  wax 
and  prepared  lard,  by  the  heat  of  a  steam  or  water  bath,  and  stir 
the  mixture  constantly  while  it  cools. 

A  stimulant  ointment  to  pallid  or  congested  excoriations  and 
ulcerations. 

RESINA,  P.B.    Resin.     Rosin.     Colophony. 

The  residue  of  the  distillation  of  the  several  kinds  of  turpentine, 
but  chiefly  of  American  turpentine. 

Characters  and  Composition. — Translucent,  yellowish  or  amber- 
coloured,  brittle,  pulverisable,  fracture  shining;  odour  and  taste 
faintly  terebinthinate;  easily  fusible,  and  burns  with  a  dense  yellow 
flame  and  much  smoke.  Turpentine  yields  from  75  to  90  per  cent, 
of  resin.  It  is  chiefly  composed  of  pinic  acid,  HC20H29O2 ,  an  amor- 
phous resin  soluble  in  cold  rectified  spirit;  of  a  little  neutral  resin, 
and  sylnic  acid  isomeric  with  pinic  acid,  and  separating  from  solu- 
tion in  hot  alcohol  in  colourless  rhombic  prisms  fusible  at  260°6. 
The  sethereal  solution  decomposes  the  carbonates  of  the  alkaline 
metals,  and  the  acid  forms  a  crystalline  compound  with  plumbic 
oxyde.  Resin  is  soluble  in  the  caustic  alkalies,  and  forms  a  large 
constituent  of  yellow  soap.  Boiled  with  nitric  acid,  it  is  oxydised 
and  dissolved,  forming   terebic  acid,  HOrjU^jO^ ,  which  separates  in 
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4-sicled  prisms  with  oblique  extremities,  soluble  in  cold  but  very 
freely  in  boiling  water,  and  in  alcohol  and  aether. 

Action  and  Uses. — Eesin  possesses  the  valuable  quality  of  adhe- 
siveness, and  it  is  also  slightly  stimulant.  These  qualities  are 
available  in  Charta  epispastica,  Emplastrum  calefaciens,  E.  cantha- 
ridis,  E.  hydrargyri,  E.  picis,  E.  saponis,  Unguentum  terebinthinae, 
and  the  following : — 

1.  Emplastrum  Resinse,  P,B,     Resin  Plaster. 

Preparation. — To  2  pounds  of  lead  plaster  previously  melted  with 
a  gentle  heat,  add  4  ounces  of  resin  and  2  ounces  of  hard  soap,  first 
liquefied,  and  stir  them  until  they  are  thoroughly  mixed. 

The  resin  is  used  to  give  increased  adhesiveness  to  the  lead  plaster. 

Pharmaceutical  Uses. — A  large  constituent  of  the  following 
plasters : — Emplastrum  belladonnas,  E.  calefaciens,  E.  opii,  and  E. 
plumbi  iodidi. 

2.  Unguentum  ResinaB^  P.B.     Resin  Ointment  (Yelloiv  Basilicon). 
Preparation. — Melt  together  8  ounces  of  resin  in  coarse  powder,  4 

ounces  of  yellow  wax,  and  16  ounces  of  simple  ointment,  with  a 
gentle  heat ;  strain  while  hot  through  flannel,  and  stir  constantly 
while  it  cools. 

Action  and  Uses. — A  mild  stimulant  application  to  promote 
healthy  discharge  from  excoriated  or  ulcerated  surfaces. 

ABIES,  Tourn.     SPECIES  VARI^.     Fir-trees. 

Generic  Characters. — Monoecious.  Males — Catkins  solitary.  Anthers 
bursting  transversely.  Females — Catkins  simple.  Scales  (or  carpels)  imbri- 
cated, thin  at  the  apex,  rounded,  flat,  instead  of  being  hollowed  for  the  seeds ; 
when  ripe,  falling  from  the  axi&.  Leaves  solitary  in  eaeh  sheath,  never  fascicled. 
In  other  respects  agreeing  with  Pinus. 

1.  A.  EXCELSA,  Decand.,  Norway  Spruce  Fir,  a  lofty  tree,  sometimes  150 
feet  high. — Leaves  scattered,  tetragonal.  Cones  cylindrical,  pendulous ;  the 
scales  rhomboidal,  flattened,  jagged,  and  bent  backwards  at  the  margin. — 
Northern  parts  of  Eastern  Europe,  Alps,  northern  parts  of  Asia  and  America. 
— Nees  von  F.  t.  80;  Woodv.  plate  208;  {Finns  Abies).  Yields  "  abietis 
resina." 

2.  A.  PiCEA,  Lindl.,  the  Stiver  Fir,  with  distichous  leaves  and  erect  cones. 
A  native  of  the  mountains  of  Central  Europe.     Yields  Strassburg  turpentine. 

3.  A.  BALSAMEA,  Marsh,  Balm  of  Gileax^  Fir.— Leaves  solitary,  flat  subpec- 
tinate,  suberect  above.  Acuminate  apex  of  the  scales  of  the  cone  retiexed 
when  in  flower.  Habitat. — Northern  parts  of  North  America.  Yields  Canada 
balsam. — Lamb.  Fin.  t.  4;  {Finns  balsamea,  Linn.);  JVees  von  F.  t.  82. 

4.  A.  CANADENSIS,  Lindl.,  Hemlock  Spruce  Fir,  is  said  to  exude  a  turpentine 
similar  to  that  of  the  foregoing.  A.  Nigra,  the  Black  Spruce  Fir,  is  interesting 
as  yielding  the  essence  of  spruce. 

These  species  yield  the  following  varieties  of  turpentine : — 
1.  Pix  Burgundica,  P.B.     Burgundy  Pitch. 

A  resinous  exudation  from  the  stem  of  Ahies  excelsa,  melted  in 
hot  water  and  strained  through  a  cloth.  Imported  from  Switzer- 
land. (According  to  Dr  Fliicldger  of  Berne,  this  resin  is  not  col- 
lected in  Switzerland,  but  is  obtained  from  Finland  and  Austria.) 
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CJiaraders. — Hard  and  "brittle,  yet  gradually  taking  the  form  of 
the  vessel  in  which  it  is  kept ;  opaque,  varying  in  colour,  but  gene- 
rally dull  reddish-brown;  of  a  peculiar,  somewhat  empyreumatic 
perfumed  odour  and  aromatic  taste,  without  bitterness ;  free  from 
air  vesicles ;  gives  off  no  water  when  heated.  Soluble,  exceptiiig  a 
little  fiocculent  residue,  in  rectified  spirit  and  glacial  acetic  acid. 
It  is  chiefly  composed  of  resin,  having  the  composition  given 
above,  most  of  the  volatile  oil  being  removed  in  the  process  of 
clarification. 

Adulterations. — According  to  Pereira,  the  Burgundy  pitch  met 
with  in  this  country  is  almost  always  a  fictitious  article,  being 
composed  of  a  mixture  of  resin,  American  turpentine,  and  palm  oil. 

Action  o/ad  Uses. — Those  of  resin. 

Pharmaceutical  Uses. — A  constituent  of  Emplastrum  ferri  and  of 
the  following : — 

Emplastrum  Picis,  P.B.     Burgundy  Pitch  Plaster. 

Preparation. — Add  1  ounce  of  expressed  oil  of  nutmeg  and  2  ounces 
each  of  olive  oil  and  waier  to  26  ounces  of  Burgundy  pitch,  13  ounces 
of  common  frankincense,  and  4J  ounces  each  of  resin  and  yelloio  wax, 
melted  together;  then  constantly  stirring  evaporate  to  a  proper 
consistence. 

Action  and  Uses. — A  warming  stimulant  plaster,  employed  for 
protecting  the  chest  and  loins  against  cold. 

2.  Terebinthina  Canadensis,  P.B.     Canada  Balsam. 

The  turpentine  obtained  by  incision  of  the  stem  of  J.,  halsamea. 
From  Canada. 

Characters. — A  pale  yellow  ductile  oleo-resin,  of  the  consistence 
of  thin  honey,  with  a  very  agreeable  balsamic  and  terebinthine 
odour,  and  a  slightly  l)itter,  feebly  acrid  taste.  On  exposure  drying 
very  slowly  into  a  transparent  adhesive  varnish,  solidifying  when 
mixed  with  Jth  of  its  weight  of  magnesia.  It  is  composed  of  about 
18*6  of  volatile  oil  and  81*4  of  resin. 

Action  and  Uses. — Those  of  turpentine  or  its  oil,  than  which  it  is 
milder  and  more  agreeable.  It  is  frequently  prescribed  as  a  pill  or 
bolus  with  liquorice  powder,  in  gleet,  leucorrhoea,  cystitis,  and 
bronchorrhoea,  and  in  chronic  rheumatism.  It  is  much  used  as  a 
menstruum  for  microscopical  objects  and  as  a  cement. 

Pharmaceutical  Uses. — A  constituent  of  Charta  epispastica  and 
Collodium  flexile. 

3.  Strassburg  Turpentine. 

This  is  obtained  in  the  vicinit}^  of  the  Alps  by  puncturing  the  bark 
of  A.  Picea,  collecting  the  secretion  in  a  bottle,  and  subsequently 
filtering  it.  It  is  quite  fluid  and  transparent,  of  a  yellowish  colour, 
and  very  pleasant  citron  odour.  It  contains  a  large  j^roportion  of 
volatile  oil. 

An  infusion  of  the  fresh  leaves  of  the  silver  pine  is  an  excellent 
diuretic  in  chronic  cardiac  or  pulmonary  dropsy. 
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LARIX  EUROPCEA,  Decand,     The  Common  Larch. 

A  native  of  Central  Europe,  commonly  cultivated  in  Britain. 

Characters. — 50  to  60  feet  high.  Leaves  fascicled,  deciduous.  3f  ale  flowers 
— Catkins  solitary ;  Stamens  2  ;  Anthers  1-celled.  Females —Ovules  2  at  the 
base  of  each  scale.  Cones  ovate.  Scales  imbricated,  with  reflexed  lacerated 
margins. 

1.  Laricis  Cortex,  F.B.     Larch  Bark. 

The  bark  of  the  species  above  described,  deprived  of  its  outer 
layer.  It  contains  turpentine,  tannic  acid,  sugar,  and  gum.  It  is 
employed  in  the  following  preparation: — 

2.  Tinctura  Laricis,  P.B.     Tincture  of  Larch. 

Exhaust  2|  ounces  of  larch  bark  in  coarse  powder  with  1  pint  of 
rectified  spirit,  and  obtain  1  pint  of  the  tincture,  in  the  manner 
prescribed  for  tincture  of  aconite. 

Action  and  Uses. — Those  of  turpentine,  but  more  astringent,  on 
account  of  the  presence  of  tannic  acid,  which  renders  this  prepara- 
tion more  efficacious  than  mere  turpentine  as  a  heemostatic  and 
general  astringent. 

3.  Terebinthina  Veneta.     Venice  or  Larch  Turpentine. 

Obtained  by  boring  the  trunk  of  the  larch,  collecting,  and  filter- 
ing.    It  is  imported  from  Switzerland  and  Italy. 

Characters. — A  thick  yellowish  or  greenish -yellow  fluid,  of  the 
consistence  of  honey,  transparent  or  cloudy ;  odour  not  so  agreeable 
as  the  other  turpentines ;  taste  acrid,  and  very  bitter.  It  does  not 
concrete  on  keeping,  a  quality  which  distinguishes  it  from  the  other 
turpentines.  According  to  Pereira,  that  sold  in  London  is  factitious, 
being  a  mixture  of  oil  of  turpentine  and  resin. 

Action  and  Uses. — Those  of  Canada  balsam. 

JuNiPERUS.     Juniper  Shrubs. 

Generic  Characters. — Dioecious,  rarely  monoecious.  Males — Catkins  axil- 
lary or  subterminal,  ovate,  small ;  Anthers  4-7,  1-celled,  inserted  on  the 
lower  edge  of  the  subpeltate  scales.  Females — Flowers  few,  in  an  axillary 
ovate  catkin,  imbricated,  with  bracts  at  the  base ;  lower  ones  barren.  Scales 
3-6,  united  at  the  base,  and  containing  usually  3  ovules,  which  are  erect, 
perforated  at  the  apex.  Fncit,  consisting  of  the  scales  become  succulent 
and  consolidated  into  a  drupe-like  body,  a  galhulus.  Seeds  osseous, 
triquetrous. 

JUNIPERUS  COMMUNIS,  Linn.     Common  Juniper. 

The  Juniper  (a^pcgy^o?)  w^as  employed  by  the  Greeks,  and  subse- 
quently by  the  Arabs,  being  their  abhool.  Species  are  mentioned  in 
the  Bible  (see  Bibl.  Cycl).  ^ 

Characters. — A  bushy  shrub.  Branches  smooth  and  angiilar  towards  their 
extremities.  Leaves  evergreen,  3  in  each  whorl,  spreading,  linear,  subulate, 
channeled,  stiff  and  sharp-pointed,  longer  than  the  fruit,  of  a  shining  green 
colour  on  their  lower  surface,  but  having  a  broad  glaucous  line  along  the 
centre  of  the  upper,  which  is  resupinate.  Flowers  axillary,  sessile,  the  males 
discharging  much  yellow  pollen.     Females  on  a  separate  shrub,  green,  on 
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scaly  stalks.  The  fruit  ripens  in  the  autumn  of  the  second  year. — A  native 
of  the  northern  parts  of  Europe,  Asia,  and  America. — Nees  von  E.  86  ; 
Woodv.  Med.  Bot.  plate  95. 

All  parts  of  this  plant  wlien  bruised  exhale  a  more  or  less  agree- 
able terebinthine  odour.  The  wood  is  officinal  on  the  Continent ; 
the  tops  and  fruits  are  used  in  this  country.  The  latter  are  imported 
from  the  north,  but  the  best  come  from  the  south  of  Europe.  They 
are  globular,  marked  with  three  radiating  furrows  at  the  summit 
and  below  by  the  bracts;  are  of  a  purple-black  colour,  with  a 
glaucous  bloom,  and  contain  a  brownish-yellow  pulp.  Their  taste 
is  sweetish,  followed  by  bitterness,  slightly  terebinthinate,  as  is  the 
odour,  and  somewhat  aromatic.  These  properties  are  imparted 
slowly  to  water  and  readily  to  alcohol.  They  depend  on  the  presence 
of  volatile  oil  1  per  cent.,  wax  4,  resin  10,  gum  7,  gra^e  sugar  with 
salts  of  lime,  33*8,  the  remainder  being  lignin  and  water. 

Action.  Uses. — These  berries  are  stimulant,  diuretic.  They  are 
largely  employed  in  the  manufacture  of  Hollands  gin. 

1.  Oleum  Juniperi,  P.5.     CiqUiq.     Oil  of  Juniper. 
The  oil  distilled  in  Britain  from  the  unripe  fruit. 

Characters. — It  is  colourless,  or  of  a  light  green  tinge ;  sp.  gr. 
0*839.  Isomeric  with  oil  of  turpentine,  aud  like  it,  little  soluble 
in  alcohol.  It  has  the  odour  of  the  fruit,  and  a  warm  aromatic 
taste. 

Action.  Uses. — Stimulant,  diuretic.  It  is  considered  very  cer- 
tain in  its  effects  in  doses  of  4  to  6  minims.  It  is  usually  com- 
bined with  spirit  of  nitrous  sether  and  digitalis.  Hollands  gin 
owes  its  diuretic  properties  to  the  presence  of  this  oil 

2.  Spiritus  Juniperi,  P.B.     Spirit  of  Juniper. 

A  mixture  of  1  fluid  ounce  of  oil  of  juniper  and  49  fluid  ounces 
of  rectified  spirit  —  1  vol.  of  the  oil  in  50. 
I)ose. — \  to  I  fluid  drachm. 
Pharmaceutical  Use. — A  constituent  of  Mistura  kreasoti. 

JUNIPERUS  SABINA,  Linn.      Savin. 

Savin  is  the  (^^ochg  of  Dioscorides,  converted  by  the  Arabs  into 
huratee. 

Charoxters. — A  small,  hushy,  very  compact  shrub,  disposed  to  spread.. 
Branches  slender,  completely  invested  hy  the  short,  imbricating  leaves. 
Leaves  small,  ovate,  convex,  opposite,  decussate,  deeply  imbricated.  Fruit 
round,  of  a  bluisli  purple,  about  the  size  of  a  currant. — A  native  of  the 
midland  parts  of  Europe,  of  the  mountains  of  the  south  of  Europe,  and  of 
Russia  in  Asia. — Nees  von  E.  87 ;   Woodv.  Med.  Bot.  plate  94. 

1.  Sabinse  Cacumina,  P.B.     Savin  Tops. 

The  fresh  and  dried  tops  of  the  above  described  plant,  collected 
in  spring  from  plants  cultivated  in  Britain. 

The  plant  when  bruised  exhales  a  heavy,  very  disagreeable  odour. 

Characters  and  Constituents. — Twigs,  densely  covered  with  minute, 
imbricated,  adpressed  leaves  in  four  rows;  odour  strong  and  dis- 
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agreeable ;  taste  acrid,  bitter,  resinous,  and  nauseous.  The  woody 
portion  of  the  twigs  present  the  circular  disc  characteristic  of  corii- 
ferous  wood.  This,  together  with  the  imbricated,  scale-like  lec^ves, 
would  be  almost  conclusive  of  the  presence  of  savin.  The  essential 
constituent  is  volatile  oil  (see  Oil  of  savin).  It  also  contains  resin 
and  gallic  acid. 

Action  and  Uses. — A  powerful  irritant  poison  in  large  doses, 
producing  gastro-enteritis,  collapse,  and  death;  externally  it  is 
rubefacient  and  vesicant.  In  medicinal  doses  it  is  stimulant, 
diuretic,  and  emmenagogue.  Its  emmenagogue  action  is  very 
decided,  so  much  so  that  it  rivals  ergot  as  an  abortifacient ;  but  on 
account  of  its  violent  irritant  action  it  cannot  be  employed  medici- 
nally for  this  purpose,  and  when  used  criminally  it  has  usually 
caused  the  death  both  of  mother  and  child. 

Dose. — Of  the  powder,  5  to  15  grains;  but  the  oil  is  to  be 
preferred. 

2.  Oleum  Sabinae,  P.-S.     C^o^ie-     Oil  of  Savin. 

The  oil  distilled  in  Britain  from  fresh  savin.  The  distillation  is 
effected  with  water,  and  the  yield  of  oil  is  about  3  per  cent. 

Characters. — Colourless  or  pale  yellow;  sp.  gr.  0*9 15;  of  the 
characteristic  and  persistent  odour  of  the  plant ;  taste  acrid  and 
bitter ;  moderately  soluble  in  rectified  spirit,  freely  in  aether. 

Dose. — 1  to  5  minims,  as  an  emmenagogue,  in  the  form  of  emulsion. 

3.  Tinctura  Sabinae,  P.B.     Tincture  of  Savin. 

Prepared  by  exhausting  2^  ounces  of  savin  tops,  dried  and  coarsely 
powdered,  by  proof  spirit,  and  obtaining  1  pint  of  the  tincture,  in 
the  manner  directed  for  tincture  of  aconite. 

This  is  a  very  useless  preparation,  since  the  oil  is  the  essence 
of  the  plant,  and  the  quantity  contained  in  a  given  weight  of  the 
dried  tops  is  necessarily  variable. 

Dose. — From  20  to  60  minims. 

4.  Unguentum  Sabinae,  P.B.     Savin  Ointment. 

Preparation. — Melt  16  ounces  of  prepared  lard  and  3  ounces  ot 
yellow  wax  together  in  a  water  bath ;  add  8  ounces  of  fresh  savirh 
tops,  and  digest  for  twenty  minutes.  Then  remove  the  mixture 
and  strain  through  calico. 

The  ointment  is  of  a  light-green  colour,  and  has  the  strong  odour 
of  savin. 

Action  and  Use. — A  strong  stimulant  application,  usually  em- 
ployed to  dress  ]jii:>lers  when  it  is  desired  to  keep  them  from  healing 
too  rapidly,  and  to  promote  discharges  from  issues  and  setons. 

JuNiPERUS  OxYCEDRUS.     The  Brown  Berried  Juniper, 

By  the  dry  distillation  of  the  wood  of  this  shrub,  a  tar  called 

hiiile  de  cade,  or  empijreumatic  oil  of  juniper,  is  obtained. 

Oil  of  cade  (oleum  cadinum)  is  a  brown  inflammable  tarry  liquid, 

with  a  strong  acrid  taste.     It  is  employed  externally  against  para- 
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site  skin  diseases  in  man  and  the  domestic  animals.  It  may  he 
used  in  the  proportion  of  1  part  to  2  of  lard  or  spirit,  and  used 
as  au  ointment  or  lotion. 

Altingiace^e,  Lind.     Liquidambars. 

This  is  an  order  of  Amental  Exogens  alUed  to  the  Planes  (Platanacege).  It 
contains  hut  three  species,  and  the  following  plant  is  the  type  of  the  order. 

LIQUID  AMBAR  ORIENT  ALE,  Miller,     The  Storax  Tree. 

A  tree  resembling  the  plane  (Platanus  orientale),  20  to  60  feet 
high.  A  native  of  the  south-west  districts  of  Asia  Minor,  where  it 
grows  freely. 

Characters. — Leaves  palmi-lobed  5-cleft,  irregularly  serrate.  Flowers  uni- 
sexual. Females  in  globular  catkins.  Ovary  of  two  carpels,  2-celled.  Styles 
two.  Fruit  2-celled.  Many  seeds.  Seeds  winged,  albuminous.  Cotyledons 
leafy. — Miller's  Diet.  ;  Pharm.  Journ,  vol.  xvi.  p.  462. 

Production. — The  inner  bark  of  the  tree  is  boiled  in  water,  by 
which  most  of  the  balsam  is  separated.  It  is  then  packed  in  horse- 
hair bags,  and  strongly  pressed  in  a  wooden  press;  hot  water  is  then 
thrown  on  the  bags,  and  the  pressure  is  renewed  as  long  as  any 
balsam  can  be  obtained.  Thus  obtained  it  is  taken  to  Smyrna,  and 
shipped  chiefly  to  Trieste.  It  is  semifluid,  opaque,  grey,  of  a  very 
grateful  vanilla-like  odour.  It  is  often  adulterated  with  sand  or 
sawdust. 

1.  Styrax  prseparatus,  P.B.     Prepared  Storax. 

A  balsam  obtained  from  the  bark  of  the  tree  ahove  described; 
purified  by  means  of  rectified  spirit,  and  straining. 

Characters  and  Constituents. — A  semi-transparent,  brownish-yellow 
semi-fluid  resin  of  the  consistence  of  thick  honey,  with  a  strong, 
agreeable  fragrance,  and  aromatic  bland  taste.  Heated  in  a  test 
tube  on  the  vapour  bath,  it  becomes  more  liquid,  but  gives  off  no 
moisture;  boiled  with  a  solution  of  bichromate  of  potash  and  sul- 
phuric acid,  it  evolves  the  odour  of  hydride  of  benzoyl  (essence  of 
bitter  almonds).  According  to  Simon,  storax  consists  of  a  volatile 
oil  (styrol),  cinnanic  acid,  styracin,  and  resin. 

Styrol,  CgHg,  is  an  inflammable,  very  volatile  transparent  liquid,  of 
sjD.  gr.  0*924,  boils  at  295°,  has  a  burning  taste,  and  aromatic  odour 
resembling  benzol  and  napthalin.  It  is  soluble  in  alcohol  and 
eether.  At  401°  it  is  converted  into  a  polymeric  solid  metastyrol, 
destitute  of  taste  and  smell,  and  resolvable  into  styrol  on  the  appli- 
cation of  sufficient  heat. 

Styracin,  CigHj^Og,  is  a  crystallisable  solid,  polymeric  with  hydride 
of  cinnamyl,  fuses  at  111°,  is  freely  soluble  in  alcohol  and  sether, 
and  when  treated  with  potash  is  resolved  into  cinnamic  acid,  and 
styrone  or  cinnamic  alcohol,  H0,C9Hc)0 .  Oxydising  agents  (see 
action  of  bichromate  of  potash  and  sulphuric  acid  on  storax)  liberates 
hydride  of  benzoyl  from  this  body.  Thus  it  appears  that  storax  is 
a  member  of  the  cinnamic  series. 
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Impurities. — Storax  is  mixed  up,  both  in  the  Levant  and  at  Mar- 
seilles (Merat  and  De  Lens),  with  the  powdered  bark  or  sawdust, 
and  formed  into  flat  cakes  of  "  solid  storax/^  These  are  brownish, 
and  after  a  time  become  covered  with  a  white  mould-like  efflores- 
cence of  cinnamic  acid. 

Action  and  Uses. — Storax  agrees  in  these  with  the  balsams  of 
Tolu,  Peru,  and  benzoin,  which  it  so  closely  resembles  in  its 
chemical  relations.  It  is  chiefly  used  as  a  stimulaat  expectorant  in 
chronic  bronchitis. 

Dose. — 10  to  20  grains,  as  a  bolus  with  liquorice  powder. 

Pharmaceutical  Use. — A  constituent  of  Tinctura  benzoini  com- 
posita. 

LiQUiDAMBAR  Altingia,  Blumc. 

A  native  of  Java,  and  called  by  the  Javanese  Ras-sa-mala. 
Undoubtedly  yields  the  fine  liquid  Storax  of  Kosamala  of  the 
Malayan  Archi^Delago. 

LiQUIDAMBAR  STYRACIFLUA,  Linn. 

Grows  in  Cyprus  and  Central  America.  It  yields  a  balsamic 
exudation  called  "  sweet  gumJ^ 

SALiCACEiE,  Lind.     "Willow  and  Poplar  Trees. 

Amental  Exogens,  with  a  1-celled  ovary  and  niTmerous  cottony  seeds. 

The  bark  of  different  species  of  Willow  (Irku)  has  been  long  em- 
ployed medicinally,  and  its  use  has  been  revived  in  modern  times. 

SALIX,  SPECIES  VARI^.     Willows. 

Generic  Characters: — Catkins  of  entire  scales.  Stamens  1  to  5.  Fruit  a  1- 
eelled  follicle.     Perianth  0. 

The  following  British  species  are  employed  in  medicine: — S.  fra- 
GiLis,  the  crack  vnllow;  S.  alba,  the  white  willow;  and  S.  caprea, 
the  sallow.     The  best  barks  are  the  most  bitter. 

Willow  bark,  of  course,  varies  somewhat  according  to  the 
species  from  which  it  is  obtained;  but  it  is  thin,  flexible,  rolling  up 
into  a  quill,  with  a  greenish-brown  epidermis,  and  white  interior; 
having  a  slight  odour,  but  a  powerfully  bitter  and  astringent  taste. 
It  contains  tannin  in  such  abundance  that  it  has  been  used  for 
tanning,  and  a  peculiar  neutral  principle  called  salicin.  Water  and 
alcohol  take  up  its  active  properties. 

Salicin,  C^3Hjg07  =  286,  is  very  bitter,  crystallises  in  white  silky 
needles  or  laminge.  It  is  soluble  in  5*6  parts  of  cold,  and  in  much 
less  of  boiling  water;  soluble  in  alcohol,  but  insoluble  in  aether. 
Sulphuric  acid  decomposes  it,  producing  a  bright-red  colour. 
Gently  heated  with  sulphuric  acid  and  bichromate  of  potash,  it 
evolves  formic  and  carbonic  acids,  and  is  converted  into  fragrant  oil 
of  meadow  sweet  or  hydride  of  salicyle,  HjCj^H^Og  ;  also  called  sali- 
cylous  acid,  and  differing  from  salicylic  acid  (see  p.  356)  by  an 
atosi  less    of  oxygen.       When  boiled  with  dilute  sulphuric  acid 
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salicin  is  resolved  into  glucose  and  saligenin,  thus:  C^^lI^^Oj-\- 
H20  =  CgH,20g  +  C7H802;  this  last  body  (saligenin)  crystallises  in 
pearly  tables,  which  are  soluble  in  water,  and  the  solution  gives  an 
intense  blue  with  the  ferric  salts. 

Salicin  is  obtained  by  boiling  an  aqueous  infusion  of  the  bark 
with  hydrated  plumbic  oxyde,  which  precipitates  the  tannin  and 
colouring  matter;  then  filtering  and  evaporating  the  solution,  w^hen 
the  salicin  crystallises. 

Action  and  Uses. — The  bark  is  tonic  and  astringent.  To  some 
extent  it  is  antiperiodic,  but  is  far  inferior  to  quinine.  Salicin  is 
eliminated  by  the  urine  in  the  form  of  saligenin,  the  secretion  giving 
a  deep  blue  colour  with  perchloride  of  iron. 

Dose. — 1  to  2  ounces  of  infusion  (2  ounces  of  the  bark  in  1  pint 
of  water) ;  from  2  to  20  grains  of  salicin.  The  latter  dose  being 
given  like  large  doses  of  quinine  as  an  antiperiodic. 

CuPULiFERiE,  EicJi.     The  Oak,  Beech,  and  Chestnut  Order. 

Species  of  oak  (opDs  of  the  Greeks,  and  allon  of  the  Bible)  have  been 
esteemed  for  their  strength  and  astringency  from  the  earliest  times. 


Fig.  G5. 

QUERCUS  PEDUNCULATA,  JViUd,     The  British  Oak. 
The  common  English  oak,  the  Q.  Eohur  of  Linn.,  and  Q.  pedun- 
culata  of  Willd.  and  others  (fig.  65),  has  its  acorns  borne  on  long 
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peduncles,  and  is  thus  distinguished  from  Q.  sessiliflora,  Salisb.  (Q} 
Eohur,  Willd.),  which  has  them  clustered  upon  a  very  short  stalk  or 
sessile,  with  leaves  on  elongated  stalks.  Eng.  Bot.  t.  1845;  Nees 
von  E.  t.  92.  Dr  Greville  states  that  the  characters  of  the  different 
kinds  pass  insensibly  and  completely  into  each  other. 

Characters. — Flowers  monoecious.  Male  catkins  long,  pendulous,  lax  (fig. 
65,  a).  Stamens  5  to  10  {b).  Periayith  (b)  5  to  7-cleft.  Female  catkins 
stalked  flower,  surrounded  by  a  cup-shaped  scaly  involucre  (c).  Stigmas  3, 
(c).  Ovary  3-celled,  2  of  which  are  abortive.  Nut  (acorn)  1-seeded,  sur- 
rounded by  the  woody  cup-shaped  involucre.  Young  branches  glabrous. 
Leaves  on  short  footstalks,  oblong,  slightly  pubescent  beneath,  rounded  with 
deep,  narrow,  somewhat  acute  sinuses. — Eng.  Bot.  t.  1842;  Nees  von  E.  t. 
93';   Woodv.  pi.  126. 

The  oak  is  stripped  of  its  bark  in  spring  and  in  the  beginning  oi. 
summer.     It  is  usually  in  long  strips,  of  a  coarse  fibrous  texture. 

1.  Quercus  Cortex,  P.B.     Oak  Bark. 

The  dried  bark  of  the  small  branches  and  young  stems  of  the 
plant  above  described.  Collected  in  spring  from  trees  growing  in 
Britain. 

Characters  and  Constituents.  —  Covered  with  a  greyish  shining 
epidermis,  cinnamon-coloured  on  the  inner  surface,  fibrous,  brittle, 
and  strongly  astringent.  It  contains  about  1 5  per  cent,  of  tannic 
acid,  gallic  acid,  uncrystallisable  sugar,  pectin,  and  tannates  of  lime, 
magnesia,  and  potash.  An  aqueous  solution  precipitates  a  solution 
of  gelatin,  and  slowly  converts  the  collagenous  tissues  into  in- 
soluble leather,  and  becomes  dark  purple  on  the  addition  of  per- 
chloride  of  iron. 

Action  and  Uses. — Astringent.  Used  to  restrain  haemorrhage,  and 
undue  secretions  from  the  skin  or  mucous  membrane.  The  powdered 
bark  is  sometimes  employed  as  a  poultice  to  flabby  ulcers,  and  to 
moist  gangrene. 

2.  Decoctmn  Quercus,  P.B.     Decoction  of  Oak  Barh. 
Preparation. — Boil  1 J  ounce  of  bruised  oak  hark  in  1  pint  of  vcater 

for  ten  minutes  in  a  covered  vessel,  then  strain,  and  wash  the  bark 
with  enough  w^ater  to  make  1  pint  of  the  decoction. 

Uses. — An  astringent  draught  in  diarrhoea,  but  it  is  chiefly  used 
as  a  gargle  for  relaxed  throat,  and  as  an  injection  in  leucorrhoea. 

QUERCUS  INFECTORIA,  Olivier.     The  Gall  or  Dyers'  Oak. 

This  small  stunted  oak  is  a  native  of  Asia  Minor,  growing  gene- 
rally throughout  the  country. 

Characters. — A  small  tree  or  shrub,  with  a  crooked  stem,  not  above  6  to  8 
feet  high.  Leaves  on  short  stalks,  1-1^  inch  long,  obovate-oblong,  with  a  few 
coarse  mucronated  teeth  on  each  side;  apex  bluntly  mucronate,  rounded,  ami 
rather  unequal  at  the  base,  smooth,  shining  on  the  upper  side,  ^corw  soli- 
tary, obtuse,  2  or  3  times  longer  than  its  hemispherical  scaly  cup. — Nees 
von  E.  t.  94 ;  Steph.  and  Church,  pi.  152, 

Galls  are  formed  by  the  females  of  species  of  Cijnips  (or  Diplolepis) 
piercing  the  buds  of  Q.  infectoria  with  their  ovipositors,  and  there 
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depositing  their  eggs.  These,  producing  irritation,  cause  the  juices 
of  the  plant  to  flow  towards  the  wound,  and  the  subsequent  enlarge- 
ment of  the  part  into  the  form  of  a  gall  round  the  larva.  This, 
when  fully  developed,  escapes  by  a  passage  which  it  excavates  in  the 
gall.  Galls  are  not  peculiar  to  this  species,  nor  to  the  oak.  Our 
native  oak  has  the  last  twenty  years  been  infested  with  a  species  of 
'Cynips,  which  leads  to  the  development  of  a  large  smooth,  spherical, 
and  very  light  gall,  replete  with  tannic  acid.  Peculiar  galls  of  an 
irregular  shape  have  now  and  then  been  imported  from  China,  where 
they  are  known  by  the  name  of  Woo-peitzee.  They  are  very  astrin- 
gent, and  are  supposed  by  Dr  Schenk  to  be  formed  by  the  puncture 
of  the  leaves  of  the  Rhus  semialata,  Murray  (Terebinthacese),  by  a 
species  of  aphis. 

Galls  were  known  to  Hippocrates,  and  are  described  by  Diosco- 
xides  (i.  c.  147)  under  the  name  ^KYjKtg,  which  the  Indo-Persian  writers 
have  converted  into  fikees.  They  are  the  afus  of  the  Arabs,  and 
well  known  in  India  by  the  name  of  majoo-phul.  Galls  are  imported 
into  England  from  Smyrna,  being  produced  in  Asia  Minor;  also 
from  Aleppo,  the  produce  of  the  vicinity  of  Mosul  in  Kurdistan. 

1.  Gall,  P.5.     Galls. 

Excrescences  on  the  tree  above  described,  and  caused  by  the 
punctures  and  deposited  ova  of  Diplolepis  Gallce  tindorice,  Latr. 

Characters  and  Constituents. — Hard,  heavy,  globular  bodies,  varying 
in  size  from  ^  inch  to  |  inch  in  diameter,  tuberculated  on  the  sur- 
face, the  tubercles  and  intervening  spaces  smooth;  of  a  l)luish  green 
colour  on  the  surface,  yellowish- whit^  within,  with  a  small  central 
cavity;  intensely  astringent. 

They  yield  their  properties  to  water,  which  is  the  best  solvent ;  also 
to  proof  spirit,  and  slightly  to  alcohol  and  aether.  From  500  parts 
Davy  obtained  185  parts  of  matter  soluble  in  water,  of  which  he 
states  130  were  tannic  acid,  31  gallic  acid  with  a  little  extractive, 
12  of  mucilage,  &c.,  and  12  of  saline  and  calcareous  salts,  the  insoluble 
matter  consisting  chiefly  of  lignin.  Other  chemists  have  obtained 
from  30  to  60  per  cent,  of  tannic  acid.  The  little  colouring  matter 
and  large  proportion  of  tannic  acid  in  galls  makes  them  particularly 
valuable  to  tanners. 

Varieties. — Several  varieties  of  gall  are  met  with  in  commerce. 
Besides  the  names  derived  from  the  places  whence  they  are  obtained, 
the  ofiicinal  or  Levant  galls  are  distinguished  by  their  physical 
characters,  as  into  blue  and  white  galls.  The  blue  galls  vary  in  size, 
and  are  of  a  bluish -grey  colour.  They  are  gathered  before  the  insect 
has  become  perfect,  or  worked  its  way  out.  Some  of  these  are 
larger,  and  are  called  green  galls,  from  being  of  a  greenish  colour. 
They  display  on  their  otherwise  smooth  surface  a  number  of  bluntly- 
pointed  tubercles,  which  would  appear  to  be  the  apices  of  leaves 
stimulated  into  unnatural  growth.  The  best  are  heavy,  hard,  shin- 
ing, and  break  off  with  a  short  flinty  fracture.  White  galls  are  so 
called  from  being  of  a  lighter  colour  than  the   others,  but  still 
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of  a  greyish  or  yellowisli  hue.  They  are  distinguished  by  being 
perforated  with  a  small  round  hole,  that  by  which  the  insect 
escaped.  They  are  usually  less  heavy  than  the  others,  have  a 
larger  internal  cavity,  and  are  not  so  astringent.  A  third  variety, 
called  large  Mecca  galls,  are  sometimes  imported  from  Bussorah. 
They  are  also  called  Dead  Sea  apples  and  Mala  insana.  They  are 
spherical  in  shape,  and  surrounded  about  the  centre  by  a  circle  of 
horned  protuberances.  They  are  astringent  like  other  galls,  and 
when  fresh  are  said  to  be  purple  and  shining.  They  are  thought  to 
be  the  produce  of  a  peculiar  variety  of  Q.  infectoria,  which  grows  on 
the  mountains  near  the  Dead  Sea  (P.  /.  viii.  422). 

Action  and  Use  (see  Tannic  acid). — Galls  contain  a  larger  propor- 
tion of  tannic  acid  than  any  other  vegetable  production,  and 
powdered  galls  is  therefore,  next  to  tannic  and  gallic  acids,  the  most 
astringent  vegetable  preparation.  In  addition  to  its  use  as  an  astrin- 
gent, in  the  preparations  described  ])elow,  powdered  galls  is  an 
appropriate  antidote  in  poisoning  by  the  vegetable  alkaloids  gene- 
rally, and  by  tartar  emetic. 

Dose  of  the  powder. — As  an  astringent,  from  10  to  20  grains;  as 
an  antidote  to  poisons,  from  30  to  60  grains,  given  before  and  after 
the  evacuation  of  the  poison. 

Pharmaceutical  Uses. — The  preparation  of  tannic  and  gallic  acids, 
and  as  a  constituent  of  the  following : — 

2.  Tinctura  Gallse,  P.B.     Tincture  of  Galls. 

Exhaust  2^  ounces  of  galls  in  coarse  powder  with  a  pint  of  proof 
spirit,  and  obtain  1  pint  of  the  tincture,  in  the  manner  directed  for 
tincture  of  aconite. 

Convenient  for  immediate  use  as  an  astringent,  and  antidote  to 
poisoning,  and  also  as  a  test  for  the  alkaloids,  gelatin,  and  iron. 
After  it  has  been  kept  for  some  months  the  tannic  acid  contained  in 
it  is  converted  into  gallic,  and  it  then  no  longer  gives  precipitates 
with  the  alkaloids  and  gelatin. 

Dose. — ^  to  2  fluid  drachms. 

3.  Unguentum  Gallse,  F.B.     Gall  Ointment. 

A  mixture  of  80  grains  of  finehj  powdered  galls  and  1  ounce  of 
henzoated  lard. 

Use. — It  may  be  beneficially  applied  to  the  rectum  to  relieve 
hsemorrhoidal  swelling  and  give  tone  to  the  lax  mucous  membrane. 
It  should  not  be  used  during  the  inflammatory  stage. 

4.  Unguentum  Gallse  cum  Opio,  B.P. 

The  above,  with  26  grains  of  powdered  opium  (see  Opium). 

ACIDUM  TANNICUM,  P.B.     Tannic  Acid. 

An  acid  extracted  from  galls.     It  may  be  obtained  by  the  follow- 
ing process : — 
Preparation. — Expose  powdered  galls  to  a  damp  atmosphere  for  two 
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or  three  days,  and  afterwards  add  sufficient  cBtlier  to  form  a  soft 
paste.  Let  this  stand  in  a  well- closed  vessel  for  twenty-four  hours, 
then,  having  quickly  enveloped  it  in  a  linen  cloth,  submit  it  to 
strong  pressure,  so  as  to  separate  the  liquid  portion.  Reduce  the 
pressed  cake  to  powder,  mix  it  with  sufficient  sether,  to  which  tV^h 
of  its  bulk  of  water  has  been  added,  to  form  again  a  soft  paste,  and 
press  this  as  before.  Mix  the  expressed  liquids,  and  expose  the 
mixture  to  spontaneous  evaporation  until,  by  the  aid  subsequently 
of  a  little  heat,  it  has  acquired  the  consistence  of  a  soft  extract;  then 
place  it  on  earthen  plates  or  dishes,  and  dry  it  in  a  hot-air  chamber 
at  a  temperature  not  exceeding  212°. 

Characters  and  Tests. — In  pale-yellow  vesicular  masses,  or  thin 
glistening  amorphous  scales,  with  a  strongly  astringent  taste,  an  acid 
reaction,  an  odour  resembling  dextrin,  and  an  acid  reaction;  very 
soluble  in  water  and  dilute  alcohol,  very  sparingly  soluble  in  aether. 
The  aqueous  solution  precipitates  solution  of  gelatin  yellowish- 
white  (leather),  and  a  piece  of  raw  hide  immersed  in  the  solution  is 
converted  into  the  same  insoluble  compound.  The  aqueous  solu- 
tion gives  with  the  persalt  of  iron  a  bluish-black  insoluble  preci- 
pitate (tannate  of  iron,  the  basis  of  ink);  with  salts  of  leacl  and 
antimony  white  insoluble  precipitates  (tannates  of  these  metals). 
It  decomposes  the  carbonates  of  the  alkali  metals  with  efferves- 
cence, forming  soluble  tannate  of  potash,  soda  and  ammonia,  astrin- 
gent solutions  which  do  not  precipitate  gelatin.  These  solutions, 
like  the  aqueous  solution  of  tannic  acid,  become  mouldy  and  brown 
after  a  few  weeks,  absorbing  oxygen,  which  converts  the  tannic 
into  gallic  acid.  The  mineral  acids  precipitate  it  from  a  concen- 
trated solution.  Nitric  acid  converts  it  into  oxalic  and  saccharic 
acids.  When  boiled  with  dilute  hydrochloric  or  sulphuric  acid  it 
unites  with  water  and  is  converted  into  glucose  and  gallic  acid,  thus: 
C27H220^7  -1-  4Hp  =  CgH^.Pc  +  SH.^C-HgO^ .  A  concentrated  solution 
of  boiling  potash  has  the  same  effect. 

At  62(f  tannic  acid  is  decomposed,  pyrogallic  (CgHgOy)  andmeta- 
gallic  acid  {Gf^^^O.^)  being  formed  with  the  evolution  of  water  and  car- 
bonic acid.    When  burned  with  free  access  of  air  it  leaves  no  residue. 

Incompatibilities. — The  vegetable  alkaloids,  mineral  acids,  and 
metallic  salts  generally;  lime  water,  with  which  it  forms  a  white 
precipitate  of  tannate  of  lime;  oxydising  agents  generally  which 
rapidly  convert  it  into  gallic  acid.  Solutions  of  albumin  and  gelatin, 
with  which  it  forms  insoluble  precipitates. 

Action  and  Uses. — This  is  the  type  and  essence  of  a  vegetable 
astringent.  Its  constringing  power  is  without  doubt  due  to  the  for- 
mation of  the  insoluble  precipitates  formed  with  the  albuminous  and 
gelatinous  constituents  of  the  membrane  with  which  it  comes  in 
contact,  and  of  the  walls  of  the  capillary  vessels  themselves  dimi- 
nishing at  the  same  time  their  calibre.  By  this  means  the  congestion 
of  a  hy])er.Tmic  surface  is  relieved,  and  the  flux  of  watery  consti- 
tuents diminished  or  arrested.  The  action  on  the  muscular  layer  of 
the  mucous  membrane  is  the  same,  and  the  contraction  of  this 


PREPARATIONS  OF  TANNIC  ACID.  421 

greatly  relieves  a  congested  condition  of  the  extensive  vascular  sur- 
face above  it. 

Vegetable  astringents,  therefore,  act  upon  the  membranes  them- 
selves, upon  the  blood-vessels  contained  in  them,  and  upon  the  con- 
tractile tissue,  causing  condensation  of  the  former,  and  thus  hinder- 
ing osmotic  action;  condensation  of  the  coat  of  the  blood-vessels  and 
diminution  of  their  capacity,  and  so  producing  a  state  of  compa- 
rative anaemia;  and  contraction  of  the  muscular  fibre,  whereby  the 
action  on  the  other  tissues  is  increased.  This  action  is  most  obvious 
when  tannic  acid  is  directly  a23plied  to  the  mucous  membrane,  but 
there  is  no  doubt  that  it  occurs  generally,  in  a  minor  degree,  when 
tannic  acid  is  absorbed  into  the  blood,  and  is  thus  diffused  throughout 
the  system.  But  it  is  probably  converted  into  gallic  acid  before  it 
reaches  the  blood.  Internally  it  is  useful  in  fluxes  and  haemorrhages 
of  every  kind  and  in  every  state  of  the  system.  Hence  it  is  given  in 
scurvy,  haematemesis,  haemoptysis,  melsena,  in  d^^sentery,  and  cys- 
titis. Topically  it  is  used  as  an  injection  when  the  inflammatory 
symptoms  are  past  in  gonorrhoea,  uterine  hemorrhage,  leucorrhoea, 
hiemorrhoids;  and  as  a  wash  to  flabby  congested  idcers,  or  bleeding 
gums. 

Dose. — 2  to  10  grains.  As  a  coll}T^ium  or  urethral  injection,  4 
grains  to  1  ounce  of  water ;  as  a  lotion  or  vaginal  injection,  10  grains 
to  1  ounce.  It  may  be  applied  to  relaxed  fauces  in  the  following 
form : — 

1.  Glycerinum  Acidi  Tannic!,  F.B.     Glycerin  of  Tannic  Acid. 
Preparation. — Rub  1  ounce  of  tannic  acid  and  4  fluid  ounces  oi 

glycerin  together  in  a  mortar,  then  transfer  the  mixture  to  a  porce- 
lain dish,  and  apply  a  gentle  heat  until  a  complete  solution  is 
effected.     Contains  1  part  in  6. 

Convenient  as  a  solution  of  tannic  acid.  It  does  not  decompoFje 
by  keeping.     It  may  be  applied  topically  to  relaxed  parts. 

2.  Suppositoria  Acidi  Tannici,  P.B.     Tannic  Acid  Suppositories. 
Preparation. — Melt  10  grains  of  white  wax  and  90  grains  of  oil  of 

theohroma  with  a  gentle  heat,  then  add  36  grains  of  tannic  acid  and 
44  grains  of  henzoated  lard  previously  rubbed  together,  and  mix 
thoroughly.  Pour  the  mixture  while  still  fluid  into  suitable  moulds 
of  the  capacity  of  15  grains,  or  divide  it  when  cold  into  12  equal 
parts,  and  form  them  for  use  as  a  suppository. 

Action.  Uses. — A  topical  application  in  dysentery,  chronic 
diarrhoea,  piles,  bleeding,  or  relaxation  of  the  lower  bowel. 

3.  Suppositoria  Acidi  Tannici  cum  Sapone,  P.B. 

Prepared  by  mixing  36  grains  of  tannic  acid  with  50  grains  of 
glycerin  of  starch,  and  100  grains  of  curd  soap  in  powder,  adding 
enough  starch  to  give  the  required  consistence,  and  dividing  as  No.  2. 

4.  Trochisci  Acidi  Tannici,  P.B.     Tannin  Lozenges. 

Dissolve  360  grains  of  tannic  acid  in  1  fluid  ounce  of  water;  add 
I  fluid  ounce  of  tincture  of  Tolu,  previously  mixed  with  2  fluid 
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ounces  of  mucilage  of  gum  acacia;  then  add  1  ounce  of  gum  acacia 
in  poivder,  and  25  ounces  of  refined  sugar  in  powder,  also  previously 
well  mixed.  Form  into  a  proper  mass;  divide  it  into  720  lozenges, 
and  dry  these  in  a  hot-air  chamber  with  a  moderate  heat. 

Each  lozenge  contains  half  a  grain  of  tannic  acid. 

Dose. — 1  to  6  lozenges. 

Acidum  GaUicum,  P.B.     Gallic  Acid, 

3HO,Ci4H307-{-2HO  =  or  H3C7H3O5,H2O=l70  + 18. 

A  crystalline  acid  prepared  from  galls. 

Preparation. — Place  1  pound  of  galls  in  coarse  poicder  in  a  porce- 
lain dish,  pour  on  as  much  of  the  water  as  will  convert  them  into  a 
thick  paste,  and  keep  them  in  this  moistened  condition  for  six  weeks, 
at  a  temperature  of  between  60°  and  70°,  adding  water  from  time  to 
time  to  supply  what  is  lost  by  evaporation.  At  the  end  of  that 
time  boil  the  paste  for  twenty  minutes  w^th  45  ounces  of  water^ 
strain  through  calico,  and  when  the  fluid  has  cooled  collect  on  a 
filter  the  crystalline  deposit  which  has  formed,  and  let  it  drain. 
Press  it  strongly  between  folds  of  filtering  paper,  and  redissolve  it  in 
10  ounces  of  boiling  water.  When  the  fluid  has  cooled  to  80°  pour  it 
off  from  the  crystals  which  have  formed,  wash  these  with  3  ounces 
of  ice-cold  water,  and  dry  them  first  by  filtering  paper,  and  finally 
by  a  temperature  not  exceeding  100°.  More  acid  may  be  obtained 
by  the  action  of  boiling  water  on  the  marc  and  evaporating  to  the 
bulk  of  10  ounces. 

By  exposure  to  the  air  the  tannic  acid  is  gradually  decomposed, 
and  gallic  acid  formed.  This  is  extracted  by  the  boiling  water,  and 
deposited  from  it  on  cooling,  being  comparatively  insoluble.  Any 
undecomposed  tannic  acid  is  left  in  the  mother  liquor. 

Characters  and  Tests. — Crystalline,  in  acicular  prisms  or  silky 
needles,  nearly  white  or  of  a  pale  fawn  colour,  of  an  acidulous 
astringent  taste.  Soluble  in  100  parts  of  cold,  and  3  parts  of  boil- 
ing water;  freely  soluble  in  alcohol,  sparingly  so  in  aether.  The 
aqueous  solution  gives  no  precipitate  with  solution  of  isinglass 
(o^elatin).  It  gives  a  bluish-black  precipitate  with  a  persalt  of  iron. 
When  dried  at  212°  the  crystals  lose  9*5  per  cent,  of  their  weight  of 
water  ( =  a  molecule).  Heated  to  410°  gallic  acid  is  wholly  volatilised 
being  converted  into  pyrogallin  and  carbonic  anhydride:  H.C7H305=- 
C(5He03 -^  CO2 .  Above  this  temperature  the  pyrogallin  is  decom- 
posed with  the  formation  of  metagallic  acid  and  water.  Gallic  acid 
is  tribasic,  and  some  of  its  salts  are  crystalline.  Solutions  of  gal- 
lates  of  the  alkalies  absorb  oxygen,  and  become  brown.  The  gallates 
of  the  hea^^  metals  are  insoluble. 

Action  and  Uses. — Taken  internally  it  acts  as  tannic  acid,  that 
substance  being  rapidly  converted  into  gallic  acid  in  the  body.  As 
a  topical  astringent  it  is  far  inferior  to  tannic  acid,  for  it  does  not 
precipitate  albuminous  and  gelatinous  solutions. 

Dose. — 2  to  10  grains  as  a  hsemostatic. 
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1.  G-lyoerinum  Acidi  Gallici,  P.B.     Glycerin  of  Gallic  Acid. 

Prepared  with  tlie  same  proportions,  and  in  the  same  manner  as 
glycerin  of  tannic  acid.     Contains  1  part  of  acid  in  6. 

Use. — A  convenient  form  of  solution,  as  it  does  not  decompose  by 
keeping. 

Ulmace^,  Mirhel. 

ULMUS  CAMPESTRIS,  Linn.     The  Broad-Leaved  Elm. 

The  Elm  is  supposed  to  be  the  TrTSQtcx,  of  Dioscorides. 

Characters. — 60-80  feet  high,  with  rugged  bark.  Lea,ves  rhoraboid-ovate, 
acuminate,  wedge-shaped,  and  oblique  at  the  base,  always  scabrous  above, 
downy  beneath,  doubly  and  irregularly  serrated,  sometimes  incurved.  Branches 
wiry,  slightly  corky,  when  young,  light  brown  and  pubescent.  Flowers 
perfect.  Perianth  bell- shaped,  5-cleft,  persistent.  Stamens  5.  Styles  2. 
Capsule  compressed,  oblong,  with  a  broad  membraneous  wing  all  round, 
deeply  cloven,  naked. — Nees  von  E.  t.  104 ;   Woodv.  Med.  Bot.  plate  197^ 

The  bark  should  be  removed  in  springs 

1.  Ulmi  Cortex,  P.B.     Elm  Earh. 

The  dried  inner  bark  of  the  species  above  described  indigenous 
to  Britain. 

Characters  and  Constituents. — A  tough  brownish-yellow  bark;  in 
broad  fiat  pieces  about  \  of  an  inch  thick,  smooth  on  both  surfaces; 
the  external  one  being  distinguished  by  broad  marks  of  the  knife 
used  in  removing  the  outer  layer;  odourless;  taste  mucilaginous, 
slightly  bitter,  and  astringent.  Its  decoction  is  turned  green  by 
perchloride  of  iron,  and  precipitates  with  a  solution  of  gelatin 
(indicating  the  presence  of  tannic  acid). 

It  contains  about  3  per  cent,  of  tannic  acid,  a  little  resin,  and  20 
per  cent,  of  gum  and  mucilage. 

Action  and  Uses.— Demulcent  and  astringent.  Supposed  to  be 
beneficial  in  chronic  squamous  skin  diseases.  It  is  employed  in  the 
following  form : — 

2.  Decoctum  Ulmi,  P.jB.     Decoction  of  Elm  Earh. 

Preparation. — Boil  2^  ounces  of  elm  hark  cut  in  small  pieces  in  1 
pint  of  ivater  for  ten  minutes,  strain,  and  wash  the  bark  with  enough 
water  to  make  1  pint  of  the  decoction. 

Dose. — 2  to  4  fluid  ounces. 

Ulmus  fulva,  Mich.     The  Slippery  or  Red  Elm. 

A  North  American  species.  It  furnishes  a  bark  replete,  like  the 
root  of  Althea,  with  mucilage.  It  has  an  agreeable  odour  like 
Fenugreek.  The  powder  is  used  in  America  as  a  demulcent 
poultice. 

CANNABiNACEiE,  Liiiclley.     The  Hemp  and  Hop  Family. 
Only  distinguished  from  the  Moraceae  by  the  absence  of  albumen. 


424  HEMP. 

CANNABIS  SATIVA,  Liwi.     Common  Hemp. 

The  hemp  appears  to  be  a  native  of  the  Persian  region,  where  it 
is  subjected  to  great  cold  in  winter,  and  to  considerable  heat  in 
summer.  It  has  thus  been  able  to  travel  on  the  one  hand  into 
Europe,  and  on  the  other  into  India;  so  that  the  varieties  produced 
by  climate  have  been  regarded  as  distinct  species,  the  European 
being  called  G.  sativa,  and  the  Indian  G,  indica.  The  name 
jcxvyuQig^  by  which  it  was  known  to  the  Greeks,  seems  to  be 
derived  from  the  Arabic  hinnuh,  the  canape  of  the  Middle  Ages, 
Dutch  Mnnujp  and  hinnup,  German  hanf,  whence  the  English  hemp. 
Herodotus  mentions  it  as  Scythian.  Bieberstein  met  with  it  in 
Tauria  and  the  Caucasian  region.  It  is  well  known  in  Bokhara, 
Persia,  and  is  abundant  in  the  Himalayas.  It  seems  to  have  been 
employed  as  an  intoxicating  substance  in  Asia  and  Egypt  from  very 
early  times,  and  even  in  medicine  in  Europe  in  former  times,  as  was 
noticed  in  Dale  (Pharmacologia,L  133)  and  Murray  {Apparat.  Medi- 
caminumy  iv.  pp.  608-620).  It  has  of  late  years  been  brought  into 
European  notice  by  Dr  O'Shaughnessy. 

Characters. — A  dioecious  (occasionally  monoecious)  annual,  from  3  to  10 
feet  high.  Root  white^  fusiform.  Stein  erect ;  when  crowded,  simple  ;  hut 
when  growing  apart,  branched,  angular,  and,  like  the  whole  plant,  covered 
with  fine  but  rough  pubescence.  Leaves  opposite  or  alternate,  on  long 
petioles,  scabrous,  digitate,  composed  of  from  5  to  7  nari'ow,  lanceolate, 
sharply  serrated  leaflets,  of  which  the  lower  are  the  smallest,  all  tapering  at 
the  apex  into  a  long  entire  point.  Stipules  subulate.  Males  on  a  separate 
plant.  Flowers  in  drooping,  axillary,  or  racemose  panicles,  with  subulate 
bracts.  Perianth  5-parted  ;  segments  not  quite  equal,  downy.  Stamens  5  ; 
filaments  short ;  anthers  large,  pendulous,  2-celled ;  cells  united  by  the 
back,  opening  by  a  longitudinal  slit.  Females  in  a  «crow<led  spike-like 
raceme,  with  leafy  bracts.  Perianth  of  a  single,  small,  spathe-like  sepal, 
which  is  persistent,  acuminate,  ventricose  at  the  base,  embracing  the  ovary, 
and  covered  Avith  short  brownish  glands.  Ovary  subglobular,  1-celled, 
with  one  pendulous  ovule.  Style  short.  Stigmas  2,  elongated,  glandular. 
Nut  ovate,  greyish-coloured,  smooth,  covered  by  the  calycine  sepal,  bivalved 
but  not  dehiscing,  and  enclosing  a  single  oily  seed.  Seed  pendulous.  Em- 
bryo doubled  upon  itself.  Kadicle  elongated,  cotyledons  incumbent,  plano- 
convex.— Berg.  u.  Schmidt,  Oj^.  Gewachse,  plate  xix.  b. 

The  Indian  plant  has  been  thought  to  be  distinct  from  the 
European  one;  but,  like  Dr  Koxburgh  and  others,  Dr  Royle  was 
unable  when  in  India  to  observe  any  difference  between  the  plant 
of  the  plains  and  that  of  the  hills  of  India,  nor  between  these  and 
the  European  plant.  The  Indian  secretes  a  much  larger  proportion 
of  resin  than  is  observable  in  the  European  plant;  but  a  difference 
is  observed  in  this  point  in  India  between  plants  grown  in  the 
Y)lains  and  in  the  mountains,  and  also  between  those  grown  more  or 
less  closely  together.  The  natives  plant  them  wide  apart,  to  enable 
them  to  secrete  their  full  powers.  Dr  Royle,  in  calling  attention  to 
the  uses  of  this  plant  in  his  Illustr.  of  Himalayan  Botany,  states 
that  "  the  leaves  are  sometimes  smoked  in  India,  and  occasionally 
added  to  tobacco,  but  are  chiefly  employed  for  making  bhang  and 
siibxee,  of  which  the  intoxicating  powers  are  so  well  known.     But  a 
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peculiar  substance  is  yielded  by  the  plants  on  tbe  hills,  in  the  form 
of  a  glandular  secretion,  which  is  collected  by  the  natives  pressing 
the  upper  part  of  the  young  plant  between  the  palms  of  their 
hands,  and  then  scraping  off  the  secretion  which  adheres.  This  is 
well  known  in  India  by  the  name  of  churrus,  and  is  considered 
more  intoxicating  than  any  other  preparation  of  the  plant:  it  is  so 
highly  esteemed  by  many  Asiatics  as  to  serve  them  both  for  wine 
and  opium:  it  has  in  consequence  a  variety  of  names  applied  to  it 
in  Arabic,  some  of  which  have  been  translated  as  '  grass  of  faqueers,' 
'  leaf  of  delusion,'  '  increaser  of  pleasure,'  '  exciter  of  desire,' 
*  cementer  of  friendship,'  &c.  Linnaeus  was  well  acquainted  with 
its  ^  vis  narcotica,  phantastica,  dementens '  (anodyna  et  repellens). 
It  is  as  likely  as  any  other  to  have  been  the  Nepenthes  of  Homer." 
(/.  c.  p.  334.)^ 

Dr  O'Shaughnessy  has  described  in  detail  the  different  prepara- 
tions, as — 

1.  Churrus,  the  concreted  resinous  exudation  from  the  leaves, 
slender  stems,  and  flowers.  It  is  collected  in  various  ways; 
that  of  the  Himalayas  is  much  esteemed,  that  of  Herat  and  of 
Yarkund  still  more  so. 

2.  Gaiijah.  This  is  the  dried  plant  which  has  flowered,  and 
from  which  the  resin  has  not  been  removed.  The  bundles  are 
about  two  feet  long,  and  contain  twenty-four  plants. 

3.  Bang,  Suhjee,  or  Sidhee  (Hind.),  Hashish  (Arab.),  is  formed  of 
the  larger  leaves  and  capsules  without  the  stalks. 

1.  Cannabis  Indica,  P.B.     Indian  Hemp. 

The  dried  flowering  tops  of  the  female  plants  of  the  species  above 
described,  grown  in  India,  from  which  the  resin  has  not  been 
removed. 

Characters  and  Composition. — Tops  consisting  of  one  or  more 
alternate  branches,  bearing  the  remains  of  the  flowers  and  smaller 
leaves  and  a  few  ri]3e  fruits,  pressed  together  in  masses  which  are 
about  2  inches  long,  harsh,  of  a  dusky-green  colour  and  a  charac- 
teristic odour.     The  essential  constituents  are  volatile  oil  and  resin. 

Messrs  Smith  of  Edinburgh  obtained  the  resin  in  a  state  of  purity 
l^y  the  addition  of  water  to  a  concentrated  tincture  of  the  tops  made 
with  rectified  spirit.  They  found  that  proof  spirit  would  not  extract 
the  resin.  According  to  their  experiments,  the  resin  is  the  essential 
constituent  of  the  plant,  |  of  a  grain  acting  as  a  powerful  narcotic, 
and  1  grain  producing  the  full  effects  of  the  plant.     It  is  very 

*  In  an  old  Chinese  book  preserved  in  the  Bibhothbque  Nationale  at  Paris, 
it  is  stated  that  a  preparation  of  Chanvre  or  Mayo  was  used  in  China  in  the 
third  century  of  our  era  as  an  anaesthetic.  The  hemp  plant  is  esteemed  for 
its  intoxicating  properties  in  many  parts  of  the  world.  Dr  Daniell  states 
that  it  is  smoked  in  large  quantities  by  the  natives  of  Congo,  Angola,  and 
South  Africa,  being  called  by  them  Dakka  and  Damha.  The  leaves  of  Catha 
edulis  and  C.  spinosa,  wliich  are  masticated  and  drunk  in  infusi(m  by  the 
Arabs  at  Aden,  under  the  name  of  Kat,  afford  the  same  kind  of  pleasurable 
e^c.gitement. 
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soluble  in  alcohol  and  sether,  as  well  as  in  the  fixed  and  volatile 
oils,  partially  soluble  in  alkaline,  insoluble  in  acid  solutions ;  when 
pure,  of  a  blackish-grey  colour.  The  volatile  oil  exists  in  the 
proportion  of  about  0*3  per  cent,  of  the  dried  tops.  It  is  lighter 
than  water,  of  an  amber  colour,  and  the  oppressive  odour  of  the 
fresh  plant.  According  to  Bohling  and  Personne,  the  vapour  causes 
a  peculiar  sensation  of  shuddering,  with  motor  excitement,  followed 
by  prostration  and  syncope.  Personne  has  resolved  it  into  two 
bodies,  a  colourless  liquid  named  cannahene,  C^gHgo,  and  a  solid 
hydride  of  this,  CigHgg.  The  Ganjah,  which  is  sold  for  smoking 
chiefly,  yields  to  alcohol  about  20  per  cent,  of  resinous  extract,  com- 
posed of  churrus  and  chlorophyll. 

Action.     Uses. — All  these  preparations  are  capable  of  producing 
intoxication,  whether  the  churrus  be  taken  in  the  form  of  a  pill  or  with 
conserve,  or  the  dried  leaf  be  rubbed  up  in  milk  and  water  with  a 
little  sugar  and  spice,  or  smoked.  The  most  prominent  effect  of  a  large 
dose  is  delirium  of  a  pleasing  character,  and  this  is  followed  by 
exhaustion.     In  company  with  my  friend,  Dr  Symes  Thomson,  I  once 
witnessed  the  full  effect  of  this  drug;  and  they  are  very  characteristic. 
The  subject  was  a  medical  student,  a  pallid  weakly  young  man,  ad- 
dicted to  opium  eating.     On  one  occasion  he  substituted  the  extract 
of  Indian  hemp  for  opium,  and  about  an  hour  after  the  dose  (the 
quantity  was  indeterminable),  Dr  Thomson  and  I  found  him  sitting 
up  in  bed,  pale,  and  with  dilated  pupils,  gesticulating  and  talking 
wildly,  and  for  the  most  part  incoherently,  now  pointing  energeti- 
cally before  him  and  vociferating,  and  then  turning  towards  us  or 
falling  back  in  bed  in  a  violent  fit  of  laughter.     The  pulse  was 
weak  and  rapid ;  and  in  the  intervals  there  was  great  exhaustion  and 
apathy.     After  about  two  hours  the  delirium  rather  suddenly  gave 
way,  and  he  called  for  food  and   ate  voraciously  three   or  four 
hunches  of  bread  and  butter  in  my  presence.     The  following  day  he 
was  very  weak,  but  there  were  no  nervous  symptoms.     In  the 
intervals  of  apathy  the  patient  often  lapses  into  a  semi-cataleptic 
condition,  and  if  the  limbs  be  raised  they  only  very  slowly  return 
to  a  position  of  rest.     Its  general  effects  are,  remarkable  increase  of 
appetite,  unequivocal  aphrodisia,  and  great  mental  cheerfulness.     Mr 
Ley  found  it  useful  in   relaxing  spasm  and  producing  sleep,  and 
during  its  action  observed  an  abatement  of  pain.      Mr  Donovan 
found  its  power  great  in  temporarily  destroying  sensation  and  sub- 
duing the  most  intense  neuralgic  pain.     Professor  Miller  of  Edin- 
burgh considers  its  virtue  to   consist  in  a  power   of  controlling 
inordinate  muscular  spasm.     Dr  Glendinning  says  that  in  his  hands 
its  exhibition  has  been  followed  by  manifest  effects  as  a  soporific  or 
•  hypnotic  in  conciliating  sleep,  as  an  anodyne  in  lulling  irritation,  as 
an  antispasmodic  in  checking  cough  and  cramp,  and  as  a  nervous 
stimulant  in  removing  languor  and   anxiety.      And  Dr   Christison 
gives  the  following  high  testimony  to  its  virtues : — "  I  have  known 
2  grains  of  alcoholic  extract  put  an  end,  promptly  and  permanently, 
to  the  agonising  pain  caused  by  impaction  of  a  biliary  calculus.     I 
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have  long  been  convinced  that  for  energy,  certainty,  and  conveni- 
ence, Indian  hemp  is  the  next  anodyne,  hypnotic,  and  antispasmodic, 
to  opium,  and  often  equals  it."  The  extract  made  in  India  has  been 
found  to  be  much  stronger  than  that  produced  here,  ovidng  probably 
to  deterioration  of  the  drug  from  packing  and  changes  of  temperature. 

2.  Extractum  Cannabis  Indicae,  F.B,     Extract  of  Indian  Hemp. 
Preparation. — Macerate  1  pound  of  Indian  hemp  in  coarse  powder 

in  4  pints  of  rectified  spirit  for  seven  days,  and  press  out  the  tincture. 
Distil  off  the  spirit,  and  evaporate  by  a  water-bath  to  the  consist- 
ence of  a  soft  extract. 

The  Yarkund  extract  is  of  a  dark  blackish  green ;  another  kind 
is  of  a  dirty  olive  colour.  Its  odour  is  fragrant  and  narcotic ;  taste 
slightly  warm,  bitterish,  and  acrid. 

Dose. — ^  to  2  grains. 

It  is  employed  in  the  preparation  of  the  following : — 

3.  Tinctura  Cannabis  Indicae,  P,B.     Tincture  of  Indian  Hemp. 

A  solution  of  1  oimce  of  the  extract  in  1  pint  of  rectified  spirit.  1 
fluid  ounce  contains  nearly  22  grains. 

Dose. — 10  to  40  minims  (  =  ^  grain  nearly  to  2  grains  nearly). 

Use. — It  has  been  given  to  relieve  neuralgic  headache ;  as  an  anodyne 
generally,  and  to  relieve  the  paroxysms  of  hydrophobia  and  tetanus ; 
but  its  use  in  these  conditions  has  been  superseded  by  chloroform. 
It  is  often  beneficial  in  chorea,  and  in  some  forms  of  epilepsy. 

HUMULUS  LUPULUS,  Li7in.     The  Common  Hop. 

The  hop  plant  was  known  to  the  Romans,  being  considered  to  be 
the  Lupus  salictarius  of  Pliny.  It  grows  wild  in  many  parts  of 
Europe,  and  was  seen  by  Bieberstein  among  the  bushes  and  hedges 
of  the  Caucasus.  It  is  found  in  China,  is  said  to  be  wild  in  North 
America,  and  to  be  a  native  of  this  country.  Humalinese,  or  hop- 
grounds,  are  mentioned  in  the  ninth  century  in  Germany.  In  the 
thirteenth  century  hops  were  introduced  into  the  breweries  of  the 
Netherlands.  Its  culture  is  supposed  to  have  been  introduced  into 
this  country  from  Flanders  in  the  reign  of  Henry  VIII.  Hops,  as 
well  as  Newcastle  coals,  were  petitioned  against  by  the  city  of  London, 
the  former  "  in  regard  that  they  would  spoil  the  taste  of  drink  and 
endanger  the  people ;"  whereupon  Henry  VIII.  issued  an  injunction 
"  not  to  put  any  hops  or  brimstone  into  the  ale."  As  in  the  history 
of  many  other  prejudices,  we  observe  at  length  a  complete  reversal 
of  opinion,  hops  being  now  considered  indispensable  in  the  brewing 
of  all  malt  liquors. 

Characters. — A  perennial  rooted  plant,  with  annular  pliable  stems,  which 
on  poles  or  in  hedges  climb  to  a  great  extent,  twining  from  right  to  left. 
Leaves  opposite,  the  upper  alternate,  on  long,  often  winding  petioles,  the 
smaller  heart-shaped,  the  larger  3  to  5-lobed,  serrated,  veiny,  and  extremely 
rough,  with  prickle-like  pubescence.  Stipules  2,  bifid,  between  the  petioles, 
refiexed.  Flowering  branches  axillary.  Flowe7^s  numerous,  yellowish-green. 
Males  on  a  separate  plant  (a  few  on  the  female),  in  axillary  panicles.  Peri- 
anth 5-parted  ;  segments  oblong,  spreading.  Stamens  5  ;  filaments  short ; 
anthers  with  a  projecting  apex,  oblong,   2-celled,  opening  by  longitiidinal 
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lateral  slits.  Pollen  globose.  Females,  like  the  males,  on  a  separate  plant, 
in  dense  catkins  or  strobiles,  with  membranous  concave  bracts,  each  support- 
ing a  flower.  In  place  of  a  perianth,  there  is  a  membranous  scale  or  sepal, 
which  embraces  the  ovary  and  grows  with  it.  Ovary  ovate,  subcompressed, 
1-celled,  with  a  single  ovule.  Stigmas  2,  elongated.  Fruit  a  strobile  or 
catkin,  formed  by  the  enlarged  bracts  and  scales  or  sepals,  which  are  glan- 
dular and  embrace  the  nuts.  These  are  small,  subglobular,  erect,  1-seeded. 
Pericarp  hard,  but  fragile,  covered  with  yellow,  cellular,  superficial  aromatic 
glands  {lupuline).  Seed  pendulous ;  testa  membranous.  Embryo  without 
albumin,  spiral,  with  long  cotyledons.  Radicle  roundish,  turned  towards  the 
hilum. — Nees  von  E.  101 ;  Steph.  and  Church,  pi.  41. 

Hop  plants  grown  from  root-sets  come  to  perfection  in  the  third 


Humulus  Lupulus,  male  and  female;  the  former  on  the  right, 
rt,  male  flower ;  b,  female  flowers ;  c,  a  single  one  ;  d,  bract ;  e,  embiyo ;  /,  grain  of  lupulin. 

year  following.     They  spring  out  of  the  ground  about  the  end  of 
April,  and  flower  about  the  end  of  August.     The  catkins  are  fit 


VARIETIES  OF  THE  HOP.  429 

to  gather  from  the  beginning  of  September  to  the  middle  of  Octobei-. 
They  are  then  picked,  dried  by  artificial  heat  in  kilns,  and  packed 
in  large  long  bags,  or  pockets.  Hops  consist  of  the  leaf-like  bract 
a  ad  of  the  scale-like  sepal  which  invests  the  seed-nut.  This,  or 
rather  the  scale  and  the  base  of  the  bract,  is  covered  with  numerous 
superficial  glands,  which  have  been  called  lupulinic  glands,  and 
simply  licpidine,  though  this  name  is  ol3Jectionable,  as  also  indicat- 
ing the  peculiar  or  bitter  principle.  The  glands  are  yellow,  shining, 
sub-conical,  or  kidney-shaped,  cellular,  somewhat  transparent,  and 
sessile ;  the  point  of  attachment  is  called  the  hilum  (see  fig.  66,  /, 
which  is  a  magnified  view  from  Raspail). 

Two  varieties  of  the  hop  plant  are  particularly  distinguished — 
one  cultivated  near  Canterbury  and  in  East  Kent,  of  which  both  the 
plants  and  catkins  are  smaller ;  the  latter  being  ovoid,  about  an  inch 
and  a  half  in  length,  of  a  pale  but  lively  yellowish-green  colour, 
and  of  a  fine  aromatic  fragrance.  The  West  Kent  or  Sussex  hop 
grows  to  a  much  larger  size,  is  considered  hardier,  and  its  catkins 
are  about  two  and  a  half,  sometimes  four  inches  in  length,  but  do 
not  bring  so  high  a  price  in  the  market  as  the  East  Kent  hops. 
Root-sets  from  the  female  plant  are  alone  planted  by  cultivators. 
Some  male  blossoms  are  always  produced  on  the  female  plants,  and 
suffice  for  the  purpose  of  fertilising  them.  Dr  Royle  failed  to  learn 
or  discover  whether  the  female  ever  changed  into  a  male  plant,  or 
vice  versa,  as  has  been  observed  with  the  nutmeg  tree.  Owing  to 
the  kindness  of  Mr  Masters  of  Canterbury  and  of  Joseph  Royle, 
Esq.,  Dr  Royle  has  introduced  the  hop  plant  into  the  Himalayas, 
where  it  is  now  flourishing  alongside  of  the  China  tea-plant.  The 
successful  cultivation  of  hops  will  bring  malt  liquors  more  within 
the  reach  of  European  soldiers,  and  assist  in  detaching  them  from 
the  pernicious  spirituous  compounds  of  the  bazaars,  which  now 
destroy  the  health  and  shorten  the  lives  of  thousands. 

Lupulus,  P.B.     Hop. 

The  dried  strobiles  of  the  female  plant  above  described.  Culti- 
vated in  England. 

Characters  and  Constituents. — Strobiles  of  greenish-yellow  colour 
with  minute  yellow  grains  (lupuline)  adherent  to  the  base  of  the 
scales.     Odour  aromatic,  taste  bitter. 

The  bitter  aromatic  principle  resides  in  the  so-called  "lupuline." 
Dr  Ives  of  New  York  procured  from  6  pounds  of  hops  about  6 
ounces  of  these  grains.  Payen  found  them  to  contain  about  2  per 
cent,  of  volatile  oil,  10 '3  of  hitter  principile,  and  from  50  to  55 
of  resin.  The  scales  contain  from  3  to  5  per  cent,  of  tannic  acid, 
and  only  a  trace  of  the  essential  constituents  of  the  grains.  The 
volatile  oil  has  a  greenish  or  reddish-brown  colour,  according  as  it 
is  obtained  from  the  fresh  or  dried  strobiles.  Personne  states  that 
it  contains  valerol  (see  Valerian).  According  to  Griessmayer,  hops 
contain  a  minute  quantity  of  trimethyla7ni7ie  (see  p.  357),  and  a  liquid 
alkaloid  of  the  odour  of  conia. 


430  PREPARATIONS  OF  HOPS. 

Action.  Uses. — Stomacliic,  tonic,  and  slightly  narcotic.  The 
property  of  hops  of  giving  the  bitter  to  beer,  and,  by  preventing 
acetous  fermentation,  of  enabling  it  to  be  kept  much  longer,  is  well 
known.  To  it  no  doubt  is  owing  a  portion  of  the  stomachic  pro- 
perties of  malt  liquors,  as  we  see  exemplified  in  the  bitter  ales. 
Hops  are  hypnotic,  especially  when  stuffed  into  a  pillow ;  but  they 
should  be  first  moistened  with  spirit  to  prevent  the  rustling  noise. 
Fomentations  of  hop  have  been  used.  The  lupulinic  or  hop  glands 
may  be  given  in  doses  of  6  to  12  grains  made  into  pills. 

1.  Infusum  Lupuli,  P.B.    Infusion  of  Hop. 

Preparation. — Infuse  -J  an  ounce  of  hops  in  10  fluid  ounces  of 
boiling  vjater  for  two  hours  in  a  covered  vessel,  and  strain. 
Dose. — 1  to  2  fluid  ounces. 

2.  Tinctura  Lupuli,  P.B.     Tincture  of  Hop. 

Prepared  by  exhausting  2|  ounces  of  hops  with  1  pint  of  proof 
spirit,  and  obtaining  1  pint  of  tincture,  as  directed  for  Tinctura 
aconiti. 

The  East  Kent  hops  contain  a  larger  proportion  of  glands  than 
the  Sussex  hops.  Rectified  spirit  is  the  best  solvent  of  the  consti- 
tuents of  the  hop. 

Dose. — ^  to  2  fluid  drachms. 

3.  Extractum  Lupuli,  P.B.     Extract  of  Hop. 

Preparation. — Macerate  1  pound  of  hop  in  \\  pint  of  rectified, 
spirit  for  seven  days,  press  out  the  tincture,  filter,  and  distil  off  the 
spirit,  leaving  a  soft  extract.  Boil  the  residual  hop  with  1  gallon  of 
vjater  for  one  hour,  then  express  the  liquor,  strain  and  evaporate  by 
a  water-bath  to  the  consistence  of  a  soft  extract.  Mix  the  two 
extracts,  and  evaporate  at  a  temperature  not  exceeding  140°  to  a 
proper  consistence  for  forming  pills. 

Action. — In  the  process  the  aromatic  principle  is  dissipated. 
Tonic  and  stomachic. 

Dose. — 5  to  15  grains. 

Horaces,  Lind.     The  Mulberry  and  Fig  Family. 

Plants  of  the  Urtical  alliance,  characterised  by  a  fleshy  receptacle  or  succu- 
lent calyx,  a  solitary  suspended  ovule,  and  a  hooked  albuminous  embryo  with 
a  superior  radicle . 

MOBUS  NIGRA,  Linn.     The  Mulberry. 

The  mulberry  is  a  native  of  the  Caucasus  and  the  adjacent  parts 
of  Persia  and  Syria.  It  is  cultivated  throughout  Europe.  It  is  the 
MofikoL  Yi  1vKe/.fA.tuia  of  Dioscorides  and  of  other  Greeks,  and  is  men- 
tioned in  Luke  xvii.  6,  as  av^k^ivag.  It  has  no  doubt  been  known 
from  the  earliest  times. 

Characters. — Tree  25  to  30  feet  high.  Leaves  alternate,  roundish,  often  lobed, 
cordate,  ratlier  acuminate,  coarsely  serrated,  pubescent;  stipules  oblong,  de- 
ciduous. Flowers  monoecious,  tliickly  set,  c«r  distinct.  Catkins  unisexual. 
Perianth  4-lobed  ;  in  each  the  lobes  concave.   Male  flowers  in  a  spike.  Stamens 
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4,  alternate  with  the  segments  of  the  perianth.  Female  flowers  clustered 
in  ovoid  catkins.  Sepals  4,  scale-like,  overlapping  each  other,  becoming 
fleshy.  Stigmas  2.  linear,  glandular.  Fruit  formed^of  the  fleshy  sepals,  eacli 
enclosing  a  dry  achenium.  Seed  pendulous.  Embryo  curved,  in  fleshy  albu- 
men.— Nees  von  E.  pi.  100  ;  Steph.  and  Ch.  pi.  39. 

Mulberries,  formed  by  the  lateral  aggregation  of  the  several  female 
flowers,  constitute  an  ovoid  spurious  berry  (sorosis);  they  are  at  first 
reddish,  but  become  of  a  deep  purple  colour  when  ripe,  and  contain 
an  agreeable  subacid  juice. 

Succus  Mori,  P.B.     Mulberry  Juice, 

The  juice  of  the  ripe  fruit. 

Characters  and  Constituents. — Of  a  dark  violet  colour,  with  a  faint 
odour  and  an  acidulous  taste.  According  to  Van  Hees,  100  parts 
contain  9*19  of  sugar;  1*86  of  free  acid,  supposed  to  be  malic;  0*39 
of  albuminous  matter;  2*03  of  pectin,  fat,  gum,  and  salts;  1'82  of 
cellulin  and  insoluble  matter,  and  84'71  of  water. 

It  is  used  in  the  preparation  of  the  following : — 

Syrupus  Mori,  P.B.     Syrup  of  Mulberries. 

Preparation. — Heat  1  pint  of  mulberry  juice  to  the  boiling  point, 
and  when  it  has  cooled  filter  it.  Dissolve  2  pounds  of  refined  sugar 
in  the  filtered  liquid  with  a  gentle  heat,  and  add  2^  fluid  ounces  of 
rectified  spirit.  The  product  should  weigh  3  pounds  6  ounces,  and 
have  the  specific  gravity  1  '33. 

Action  and  Uses. — Kefrigerant  and  slightly  laxative.  It  is 
chiefly  used  for  colouring  mixtures,  and  as  a  laxative  for  infants. 

JDose. — 1  fluid  drachm. 

FICXJS  CARICA,  Linn.     The  Fig. 

A  native  of  Asia,  introduced  into  Europe. 

The  fig  {avKou)  has  been  employed  as  an  article  of  diet  and  as  a 
medicine  from  very  early  times. 

Characters. — A  small  tree.  Leaves  cordate,  often  palmately  lohed,  scabrous 
above,  pubescent  beneath.  Flowers  monoecious,  numerous,  stalked,  and 
enclosed  within  a  pear-shaped  fleshy  receptacle,  which  converges  so  as  to 
leave  only  a  small  oriflce  at  the  apex,  forming  what  is  commonly  called  the 
fruit  or  flg,  with  a  few  bracteal  scales  at  its  base.  Male— Perianth  3-lobed. 
Stamens  3.  Female— Perianth  5-parted.  Orari/ semi-adnate  ;  style  ^iw^le; 
stigmas  2.  Achenium  sunk  into  the  fleshy  receptacle,  lenticular,  hard.  Em- 
bryo curved,  within  fleshy  albumen. — Nees  von  E.  97  ;  Steph.  and  Ch. 
154. 

The  trunk  and  branches  of  the  common  and  other  fig  trees  abound 
in  a  milky,  usually  acrid  juice.  This  is  found  also  in  unripe  figs; 
but  as  they  ripen,  mucilaginous  and  saccharine  matter  take  its  place. 
The  fig  becomes  soft,  juicy,  and  of  a  delicate  flavour  in  favourable 
climates.  The  process  of  "  caprification^'  is  practised,  to  assist  the 
ripening  of  the  fruit.  This  consists  in  puncturing  the  fruit  with  a 
sharp  instrument  covered  with  oil.  When  nearly  rij^e  they  are 
dried  by  exposure  on  trays,  and  exported  in  large  quantities  from  the 
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soutli  of  Europe.     They  are  imported  into  India  from  Aflfglianistan 
and  Persia. 

Ficus,  P.B.     Fig. 

The  dried  fruit  of  the  plant  above  described.  Imported  fron> 
Smyrna. 

Action.  Uses. — Figs  are  dietetical,  slightly  laxative  with  those 
unaccustomed  to  their  use.  Chiefly  employed  as  a  demulcent,  or, 
heated  and  split  open,  applied  as  a  poultice. 

Pharmaceutical  Use. — An  ingredient  of  Confectio  sennse. 

DORSTENIA,  Linn.    SPECIES  VARIiE.     Contrajerva. 

Contrajerva  root  is  supposed  to  have  been  first  made  known  by 
Monardes;  others  say  that  it  was  first  sent  by  Sir  F.  Drake  to 
Lecluse,  who  named  it  Drahena  radix.  Contrajerva  signifies  counter - 
poison. 

From  the  statement  of  Martins  and  others,  it  appears  that  several 
species,  as  D.  hraziliensis,  Houstoni,  Drakena,  all  yield  it.  Dr  Pereii'a 
states  that  none  of  the  roots  of  D.  contrajerva  are  met  with  in  com- 
merce. 

The  contrajerva  root  of  commerce  is  imported  from  Brazil,  and 
probably  yielded  chiefly  by  D.  braziliensis,  especially  as  it  resembles 
it  in  character.  The  part  which  is  used  is  the  root,  or  rootstock, 
which  is  prsemorse,  an  inch  or  two  in  length,  scaly  or  wrinkled,  of 
a  greyish  colour  externally,  paler  within,  with  numerous  slender 
radicles  from  its  sides,  as  well  as  one  or  two  long  tapering  ones 
from  its  base.  The  odour  rs  somewhat  aromatic;  the  taste  slightly 
bitterish,  warm,  and  aromatic.  The  radicles  have  less  of  these 
sensible  properties,  which  are  readily  extracted  by  spirit,  and  par- 
tially by  boiling  water.  They  depend  chiefly  on  a  volatile  oil,  resin, 
bitter  extractive,  and  starch. 

Action.  Uses. — Stimulant,  tonic,  diaphoretic,  and  emetic.  It  may 
be  used  as  a  substitute  for  serpenlary.  The  roots  soon  lose  their 
virtues  by  keeping. 

PiPERACE^,  RicJiai'd.     Pepper-worts. 

The  Piperace*  are  allied  in  some  respects  to  Polygonacese,  in  others  to 
Urticacese.  They  chiefly  inhabit  the  tropical  parts  of  Asia  and  America,  and 
are  characterised  by  pungent  and  aromatic  properties.  Besides  the  officinal 
species,  the  Piper  Belle  is  much  cultivated,  and  famed  for  its  moderately 
pungent  and  aromatic  properties,  its  leaf  being  employed  to  envelope  the 
fragments  of  Areca  Catechu,  and  of  lime,  which  forms  the  famed  masticatory 
of  the  East,  known  as  pan  or  hetle. 

Piper,  Linn, 

Generic  Characters. — Shrubs,  rarely  trees,  aromatic,  with  knotted,  jointt.d 
branches.  Leaves  alternate,  very  entire,  often  nerved.  Spike  supported  by 
a  spathe  at  the  base,  opposite  to  the  leaves,  rarely  terminal,  cylindrical,  some- 
times sub-globular.  Flowers  spicate,  hermaphrodite,  each  supported  by  a 
scale.  >S7<x??i^n.9  indeterminate,  often  two.  ^w^Aer^  2-celled.  Orary  1-celled  ; 
Oi^w^tf  solitary,  erect ;  stigma  trifid  or  multifld.    Berry  1-seeded. — //.  B.  afid  K, 
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PIPER  NIGRUM,  Linn.     Black  Pepper. 

The  'TreTTSQi  of  Hippocrates  and  Dioscorides  is  no  doubt  our  pepper, 
the  name  being  derived  from  the  Persian  Fil2)il  (see  P.  longum). 
The  Hindoos  were  probably 
the  first  to  investigate  the 
properties  of  pepper.  It 
grows  in  abundance  on  the 
Malabar  coast,  &c.,  whence 
it  is  now  imported,  as  well 
as  from  the  Malay  Penin- 
sula, Sumatra,  and  other 
islands.  It  is  cultivated  in 
the  West  Indies. 

Characters. — The  pepper- vine 
is  a  perennial,  with  a  trailing  or 
climhing,  round,  flexuose  stem, 
from  8  to  12  feet  in  length, 
dichotomonsly  branched,  arti- 
culated, swelling  near  the  joints, 
and  often  radiating.  The  leaves 
are  distichous,  broadly  ovate, 
acuminate,  occasionally  some- 
what oblique,  with  5-7  promi- 
nent nerves  beneath,  dark-green, 
and  glossy  above,  pale  glaucous 
green  beneath ;  petioles  rounded, 
nearly  an  inch  in  length.  Spikes 
opposite  the  leaves,  stalked, 
from  3  to  6  inches  long,  slender^ 
drooping.  Floioers  some  male, 
others  female,  while  sometimes 
they  are  furnished  with  both 
stamens  and  pistil  {Lindl.). 
Stamens  3.  Fruits  distinct, 
round,  sessile,  about  the  size  of 

a  pea,  at  first  green,  then  red,  afterwards  black,  covered  hj  pulp. 
E.  pi.  21 ;  Steph.  and  Ch.  pi.  174. 

The  berries  are  gathered  before  they  are  quite  ripe,  and  dried  in 
the  sun.  They  then  become  black  and  wrinkled  from  the  drying 
up  of  the  pulpy  part,  which  covers  a  round  greyish- white  seed. 

White  pepper  is  the  same  berry  allowed  to  ripen,  when  its  pulpy 
part  is  easily  removed  by  soaking  in  water  and  subsequent  rubbing. 
The  dried  pulpy  covering  of  the  black  pepper  has  in  this  country 
been  removed  by  mechanical  means,  to  form  a  white  pepper. 

1.  Piper  nigrum,  P.B.     Black  Pepper. 

The  dried  unripe  berries  of  the  plant  above  described.  Imported 
from  the  East  Indies. 

Characters  and  Constituents. — Small,  roundish,  wrinkled;  tegu- 
ment brownish-black,  containing  a  greyish-yellow  globular  seed. 
Odour  aromatic;  taste  pungent  and  bitterish. 

2   B 


Fig.  67. — Piper  nigrum. — a,  flower  opened;  &, 
fruit,  pericarp  partly  removed ;  c,  embryo. — 
Woodv.  Med.  BoL  pi.  187. 

-Nees  von 
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The  essential  constituent  is  an  acrid  resin,  besides  wliicli  there  are 
from  1  to  2  per  cent,  of  volatile  oil  isomeric  with  oil  of  turpentine, 
and  haying  the  odour  and  ta«te  of  pepper;  a  little  fatty  oil;  from  2 
to  3  per  cent,  oi  piperin,  and  about  5  per  cent,  of  inorganic  matter. 

The  resin  is  soft,  becomes  solid  at  32°,  is  soluble  in  alcohol  and 
aether,  and  unites  readily  with  all  fatty  bodies.  Its  taste  is  extremely 
pungent  and  acrid,  and  it  is  very  abundant  in  black  pepper,  the  pro- 
perties of  pepper  depending  chiefly  on  this  resin. 

Piperin  (G^^H^gNOg)  is  isomeric  with  morphia.  It  is  a  neutral 
body,  and  exists  as  colourless  rhombic  crystals,  tasteless  and  odour- 
less, nearly  insolul)le  in  water,  soluble  in  alcohol  and  acetic  acid, 
less  so  in  aether,  fusible  at  212°,  and  volatile.  Nitric  acid  decom- 
poses it  (developing  the  odour  of  oil  of  bitter  almonds)  into  piperic 
acid  (HG^2^9^4)  ^^^  piperidia  (C^H^^N).  a  powerful  oily  alkaloid 
with  an  odour  of  pepper  and  ammonia,  and  resembling  the  latter  in 
its  reactions,  precipitating  bases,  neutralising  strong  acids,  and  form- 
ing crystalline  salts. 

Adulterations. — Ground  pepper  is  commonly  adulterated  with 
various  kinds  of  starch,  which  may  be  (readily  recognised  by  the 
microscope. 

Action  and  Uses. — A  pungent  stimulant,  supposed  to  possess  febri- 
fuge properties.  It  is  a  grateful  stomachic,  and  is  much  used  as  a 
condiment  and  to  prevent  the  attacks  of  the  moth.  It  is  given  with 
aperients  to  facilitate  their  action  and  prevent  griping;  and  as  a 
stimulant  in  passive  haemorrhoids. 

Pharmaceutical  Uses. — An  ingredient  of  Confeetio  opii,  Pulvis 
opii  compositus,  and  the  following : — 

Confeetio  Piperis,  F.B.     Confection  of  Pepper. 

A  mixture  of  2  ounces  of  finely  powdered  black  pepper,  3  ounces 
of  finely  powdered  car avmij  fruit,  and  15  ounces  of  clarified  honey. 

Action.  Uses. — A  moderate  stimulant.  It  has  been  introduced  as  a 
substitute  for  JVard's  Paste,  which  obtained  celebrity  as  a  cure  for 
haemorrhoids.  Brodie  supposed  that  it  relieves  them  in  consequence 
of  a  gentle  stimulant  action  on  the  colon. 

Dose. — 1  to  2  drachms  twice  or  thrice  .a  day. 

CHAVICA  ROXBURGHH,  Miquel.     Long  Pepper. 

Long  pepper  has  been  employed  by  the  Hindoos  in  medicine 
from  the  earliest  times.  Its  Sanscrit  name  pippula  seems  to  have 
been  the  original  of  the  Greek  ttsttI^i,  and  the  'TreTriQecj;  pi^oc  would 
appear  to  be  its  roots,  which,  called  pipulla  mool,  are  still  extensively 
employed  throughout  the  East  (see  Hindoo  Med.  p.  86). 

A  native  of  the  woody  hills  of  the  Circars,  as  well  as  along  the 
foot  of  the  Himalayas;  cultivated  in  Bengal. 

Characters. — Root  woody.  Stems  shrubby,  climbing,  jointed.  Lower  leaves 
ovate- cordate,  3  to  S-nerved;  upper  ones  on  short  petioles,  oblong,  acuminate, 
oblique,  and  somewhat  cordate  at  the  base,  obsoletcly  4  to  5- nerved  and 
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veined,   coriaceous,   smooth.      Peduncles  erect,   longer  than  the    petioles. 
Spikes  almost  cylindrical. — Nees  von  E.  26  ;  Steph.  and  Church,  pi.  174. 

This  plant  is  cultivated  also  on  account  of  its  roots,  which,  as 
well  as  the  thickest  parts  of  the  stems,  are  cut  into  small  pieces  and 
dried,  and  form  an  article  of  commerce  all  over  the  East.  The  spike 
of  berries  forms  a  long,  nearly  cylindrical  body,  varying  from  1 
to  1|^  inch  in  length.  The  berries  are  most  pungent  in  their  im- 
mature state,  and  are  at  that  time  dried,  when  the  whole  becomes 
of  a  greyish  colour.  Long  pepper  has  a  faint  aromatic  odour  when 
bruised,  but  a  powerfully  pungent  taste.  According  to  Dulong, 
its  composition  is  analogous  to  that  of  black  pepper. 

Action,     Uses. — Those  of  black  pepper. 

CUBEBA  OFFICINALIS,  Miquel     The  Cubeb  Pepper. 

Cubebs  were  probably  first  made  known  through  the  Hindoos  to 
the  Arabs,  being  the  kubaheh  of  the  latter,  and  the  kuhoh-chini  of 
the  former.  It  is  not  probable  that  they  were  known  to  the 
Greeks.  (See  Hindoo  Med.  p.  85.)  Dr  Pereira  has  adduced  evi- 
dence that  they  were  employed  in  England  500  years  ago.  They 
are  the  Piper  caudatum  of  old  writers. 

Characters. — Stem  climbing;  branches  round,  the  thickness  of  a  goose- 
quill,  smooth  rooting  at  the  joints  ;  when  young,  petioles  minutely  downy. 
Leaves  4  to  CJ  inches  long,  Ig  to  2  inches  broad,  stalked,  oblong,  or  ovate- 
ohlong,  acuminate,  rounded  or  obliquely  cordate  at  base,  strongly  veined, 
netted,  coriaceous,  very  smooth.  Spikes  at  the  end  of  the  branches,  opposite 
the  leaves,  dioecious,  on  peduncles  the  length  of  the  petioles.  Fruit  rather 
larger  than  black  pepper,  globose,  on  pendicles  about  J  an  inch  long  {Lind- 
ley).  A  native  of  Java  and  Prince  of  Walea'  Island. — Nees  von  E.  22  ;  Steph. 
and  Church,  plate  175. 

1.  Cubeba,  P.B.     Cubebs. 

The  dried  unripe  fruit  of  th«  plant  described,  cultivated  in  Java. 

CJiaracters  and  Constituents. — The  size  of  black  pepper,  globular, 
wrinkled,  blackish,  attached  to  stalks  of  rather  more  than  its  own 
length  (a  ready  means  of  distinguishing  it  from  black  pepper,  wbich 
is  sessile).  Has  a  warm  camphoraceous  taste  and  charact/eristic 
odour,  resembling  that  of  copaiba  but  more  aromatic.  The  con- 
stituents are  volatile  oil  (see  below),  cubebin,  an  odourless,  tfisteless, 
neutral,  and  inert  crystalline  body,  forming  about  2  per  cent,  of  the 
pepper;  amorphous  resin  about  3  per  cent.;  cubebic  acid,  also  amor- 
phous, 1  per  cent.;  fixed  oil;  gum,  about  3  per  cent.;  and  malates  of 
magnesia  and  lime  (Soubeiran  and  Schmidt). 

Action  and  Uses. — Stimulant,  diuretic,  and  sudorific.  Its  special 
stimulant  effect  on  the  genito-urinary  mucous  membrane  renders  it 
a  serviceable  remedy  in  gonorrhoea  and  gleet,  for  which  it  is  almost 
exclusively  employed  in  this  country.  It  should  not  be  prescribed 
until  after  the  inflammatory  symptoms  have  subsided,  otherwise, 
like  copaiba  and  turpentine,  it  is  apt  to  increase  the  urethral  irrita- 
tion and  produce  chordee.  It  may  be  given  with  advantage  in 
cystititis  and  bronchorrhoea. 

Dose. — 30  to  120  grains  of  the  powder. 
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2.  Oleum  Cubebee,  P.B.     CgoH^g .     Oil  of  Cubehs. 

The  oil  is  obtained  in  Britain  by  distilling  powdered  cubebs  witli 
water,  or  steam  between  430''  and  480°.  The  yield  is  from  6  to  15 
per  cent,  according  to  the  temperature  employed. 

Characters. — Colourless  or  pale  greenish-yellow,  having  the  odour 
and  taste  of  cubebs.  Boils  between  430°  and  480°,  is  polymeric 
with  oil  of  turjDentine.  When  exposed  to  cold  it  deposits  rhombic 
octohedra  of  hydrate  of  cuhehene  or  camphor  of  cubebs,  0^^11^^,21120, 

Action. — Bernatzik  and  Schmidt  regard  the  resin  and  cubebic 
acid  as  the  essential  constituents  of  cubebs;  but  those  who  are 
familiar  with  the  operation  of  the  crude  drug  and  the  essential  oil 
will  not,  I  believe,  assent  to  this  vieAv,  the  general  experience  being 
that  the  volatile  oil  represents  the  essential  activity  of  the 
drug. 

Dose. — 5  to  20  minims  with  compound  tincture  of  lavender,  on  a 
lump  of  sugar,  or  in  the  form  of  an  emulsion. 

3.  Tinctura  Cubebae,  P.B.     Tincture  of  Cubebs. 

Prepared  by  exhausting  2|-  ounces  of  powdered  cubebs  with  1  pint 
of  rectified,  spirit,  and  obtaining  1  pint  of  tincture  as  directed  for 
tincture  of  aconite. 

Dose. — J  to  2  fluid  drachms. 

ARTANTHE  ELONGATA,  Miquel.     Matico. 

This  is  a  small  rough-leaved  shrub,  native  of  Peru,  Brazil,  and 
Venezuela. 

Characters. — About  12  feet  high  ;  s^gms  jointed.  Leaves  shortly  petiolate, 
rough  and  wrinkled^  linear-lanceolate  acuminate,  pubescent  and  areolar  be- 
neath, from  a  close  network  of  prominent  veins,  rugose  above.  Spikes 
.solitary,  cylindrical,  opposite  the  leaves.  Bracts  peltate.  Flowers  herma- 
phrodite. Style  wsmting. —Ituiz  and  Pavon,  Flor.  Peruv.  pi.  57  {Piper  an- 
gustifolium.) 

MaticsB  folia,  P.B.     Matico  Leaves. 

The  dried  leaves  of  the  plant  above  described,  imported  from 
Peru. 

Characters  and  Constituents. — From  2  to  8  inches  long,  veined  and 
tesselated  on  the  upper  surface,  downy  beneath,  with  an  aromatic 
slightly  astringent  warm  taste,  and  an  agreeable  aromatic  odour. 
The  leaves  contain  a  small  quantity  of  volatile  oil,  a  crystallisable 
acid  called  artanthic  acid,  a  trace  of  tannin,  and  a  little  resin. 

Action  and  Uses. — Topically  applied,  matico  leaves  are  haemos- 
tatic on  account  of  their  reticular  structure  and  pubescence,  and 
they  are  no  doubt  serviceable  as  such  in  the  country  districts  where 
the  plant  grows,  but  they  are  superfluous  here,  since  cotton  wool  is 
a  much  neater  and  more  efiicacious  means  of  arresting  hsemorrhage 
from  the  surface.  Matico  has  been  lauded  as  an  internal  astringent 
and  hcemostatic,  and  has  been  recommended  in  the  form  of  infusion 
for  the  relief  of  mucous  discharges.  A  cup  of  tea  is  much  more 
potent. 
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Infusum  Maticse,  P.B.     Infusion  of  Matico. 

Infuse  ^  ounce  matico  leaves  cut  small  in  10  fluid  ounces  of  water 
for  haK  an  hour,  and  strain. 
Dose, — 1  to  4  fluid  ounces. 

EUPHORBIACE^,  JUSS.       SpurgBS. 

The  Enphorbiaceae  are  remarkable  for  acridity,  which  is  contained  in  the 
milky  juice ;  hence  some  are  used  as  local,  and  some  as  general  stimulants  ; 
others  are  poisonous  in  nature.  A  few  secrete  volatile  oil  in  the  bark,  as 
cascarilla ;  and  others,  fatty  oil  united  with  acrid  principle  in  their  seeds,  as 
in  castor  and  croton  oils.  The  roots  of  Jatropha  Alanihot  secrete  fecula  and 
acrid  principle,  which  latter  is  dissipated  by  heat. 

The  Stillingia  sebifera  or  tallow-tree  is  cultivated  very  extensively  in  some 
parts  of  China.  It  is  valued  for  the  white  sebaoeous  matter — a  true  vegetable 
tallow — that  envelopes  its  seeds. 

EUPHOBBIA  RESINIFERA,  Berg.     The  Resin-bearing 
Euphorbium. 

This  is  a  leafless  Cactus-like  plant,  native  of  Morocco,  and  grow- 
ing about  the  bases  of  the  Atlas  range. 

Characters. — Steins  ascending  about  8  feet  high,  quadrangular,  each  side 
measuring  about  1  inch,  the  angles  furnished  with  pairs  of  simple  horizontal 
spines  5  inch  long.  Injiorescence  terminal ;  peduncle  3-flowered,  the  central 
flower  sessile.  Flowers  collected  into  monoecious  heads,  composed  of  one 
female  and  numerous  males.  Involucre  campanulate,  with  5  divisions  and  5 
alternate  glands.  Male — Naked,  consisting  of  a  single  stamen  upon  a  pedicel, 
intermixed  with  scales,  surrounding  the  female.  Female-  A  single  pistil. 
Styles  3.  Stigmas  bifid.  Seeds  solitary,  pendulous.  Fruit  tricoccous;  car- 
pies  compressed  and  keeled ;  dehiscence  loculicidal. — Berg  und  Schmidt  ^ 
Offizinelle  Gewdchse,  iv. 

Euphorbium  was  employed  by  the  early  Greek  physicians,  and 
is  noticed  by  the  Arabs  by  the  name  Furfioon. 

The  identification  of  this  plant  is  due  to  Berg.  The  green  fleshy 
branches  yield,  on  incision,  an  abundant  flow  of  the  acrid  milky 
juice  which  characterises  the  genus.  It  is  allowed  to  dry  on  the 
stem,  and  is  then  collected,  and  constitutes  Euphorbium  resin. 

Characters  and  Constituents. — Euphorbium  is  in  irregularly- shaped 
tears,  usually  pierced  with  one  or  with  two  diverging  holes,  made 
by  the  double  prickles  of  the  plant  on  which  it  had  dried.  These 
sometimes  remain  in  the  holes.  The  colour  is  of  a  dull  yellowish- 
white.  It  is  friable,  with  little  odour,  but  the  dust  causes  violent 
sneezing  and  irritation  to  the  eyes,  and  if  inhaled,  violent  irritation 
of  the  respiratory  passage  and  spasms  of  the  larynx;  it  is  very 
irritant  to  whatever  part  it  is  brought  in  contact  with,  and  the  taste 
is,  after  a  short  period,  acrid  and  burning. 

According  to  Eliickiger,  100  parts  contain  38  of  amorphous  resin 
C2oH^.p4,  22  of  euphorbon  C20H44O2,  18  of  mucilage,  12  of  malates 
chiefly  of  sodium  and  calcium,  and  10  of  inorganic  matter.  The 
intense  acridity  of  the  drug  is  due  to  the  amorphous  resin ;  it  is 
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soluble  in  rectified  spirit.  Euphorbon  is  but  sparingly  soluble  in 
rectified  spirit,  requiring  about  60  parts,  but  is  freely  soluble  in  it 
at  a  boiling  temperature,  and  in  aether,  chloroform,  and  glacial 
acetic  acid;  it  forms  colourless,  tasteless,  inodorous  crystals,  and  is 
allied  to  lactucerin,  a  constituent  of  lettuce  {Fliick.  Pharmacograph, 
p.  504). 

Action,  Uses. — A  powerful  irritant.  It  produces  incessant 
sneezing,  and  even  bloody  discharges,  and  causes  ophthalmia  if 
blown  into  the  eyes.  An  acrid  emetic,  cathartic,  and  rubefacient. 
It  is  unfit  for  internal  use. 

Antidotes. — Oil,  emollient  drinks,  oleaginous  enemata. 

CROTON  ELEUTERIA,  Bennet.     Cascarilla. 

This  is  a  close  growing  shrub  or  small  tree,  native  of  the  Bahamas, 
and  the  thickets  of  Jamacia  and  other  West  Indian  islands. 

Cascarilla  was  first  made  known  by  Y.  Garcias  Sabat  in  1692. 
The  name,  signifying  a  little  bark,  is  applied  by  the  Spaniards  to  a 
variety  of  barks. 

Characters. — Branches  and  twigs  angular,  rather  compressed,  striated, 
downy,  ferruginous.  Leaves  stalked,  alternate,  ovate,  with  a  short  hut 
obtuse  point,  green  on  the  upper  surface,  silvery  and  densely  downy  beneath. 
Racemes  axillary  and  terminal,  branched.  Flowers  monoecious;  calyx  5- 
parted.  Males  uppermost  and  ^mdMQr\  petals  5;  stamens  10  or  12.  Fe- 
males below,  few,  and  on  short  stalks  ;  petals,  none.  Oyar^/ roundish.  Styles 
3,  bifid.  Stigmas  obtuse.  Capsule  roundish,  minutely  warted,  about  the 
size  of  a  pea,  with  3  furrows,  3  cells,  and  6  valves. — Bennett,  Jour.  Proceed. 
Lin.  Soc;  Pharrri:  Journ.  2d  ser.  vol.  iv.  p.  150. 

1.  CascarillaB  Cortex,  P.B.     Cascarilla  Barh 

The  bark  of  the  above  described  tree,  from  the  Bahama  islands. 

Characters  and  Constituents. — In  quills,  2  or  3  inches  in  length 
and  from  2  to  5  lines  in  diameter,  dull  brown  but  more  or  less 
coated  with  a  white  crustaceous  lichen  (Verrucaria  albissima), 
breaks  with  a  short  resinous  fracture,  has  a  warm  and  bitter  taste, 
and  emits  a  fragrant  odour  when  burned. 

The  bark  yields  about  1  per  cent,  of  volatile  oil  of  agreeable 
odour,  isomeric,  according  to  Gladstone,  with  oil  of  turpentine,  15 
per  cent,  of  resin,  a  portion  of  which  is  acid  and  soluble  in  alkalies, 
a  little  gum,  tannin,  and  cascarillin,  Ci2H^804,  the  bitter  principle  of 
the  bark.  It  forms  minute  prisms,  sparingly  soluble  in  water  and 
chloroform,  but  freely  soluble  in  aether  and  hot  alcohol.  It  is  a 
neutral  substance. 

Substitutes. — A  bark  without  bitterness  and  aroma,  but  otherwise 
resembling  cascarilla,  has  been  lately  met  with.  Its  tincture  does 
not  become  milky  on  the  addition  of  water.  Mr  Holms  suggests 
that  it  is  derived  from  Croton  lucidus.  Copal chi  bark,  the  pro- 
duce of  Croton  niveus,  is  in  long  quills  thicker  than  cascarilla  bark ; 
it  closely  resembles  the  latter  in  its  properties. 

Action.  Uses. — Stimulant  tonic;  has  been  considered  febrifuge, 
and  may  be  advantageously  prescribed  with  cinchona.     It  is  chiefly 
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employed  in  dyspepsia  and  in  other  complaints  requiring  a  warm 
tonic.     It  is  the  essential  ingredient  in  fumigating  pastiles. 

Dose. — 10  to  30  grains  of  the  powder,  with  carbonate  of  soda  or  in 
milk. 

2.  Infusum  CascarillaB,  P,B,     Infusion  of  Cascarilla. 

Infuse  1  ounce  of  the  hark  in  coarse  powder  in  10  fluid  ounces  of 
boiling  water  for  an  hour,  and  strain. 
Dose. — 1  to  2  fluid  ounces. 

3.  Tinctura  Cascarillae,  P.B.     Tincture  of  Cascarilla. 

Prepared  by  exhausting  2^  ounces  of  bruised  cascarilla  bark  with 
1  pint  of  proof  spirit,  and  obtaining  1  pint  of  the  tincture  in  the 
manner  prescribed  for  tincture  of  aconite. 

Dose. — 1  to  2  fluid  drachms. 


Fig.  68. 

Croton  Tiglium,  female  plant,    a,  male  flower;  h,  stamens;  c,  female  flower; 

dd,  fxuit;  e,  seed. 

CBOTON  TIGLIUM,  Linn.     The  Croton  Oil  Tree. 
This  is  a  small  tree  indigenous  to  Bengal,  Ceylon,  and  the  Mala- 
bar coast. 
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Characters. — 15  to  20  feet  high,  the  young  branches  smooth  and  roundish. 
Leaves  oval-oblong,  acuminate,  3-5  nerved,  with  shallow  glandular  serratures, 
thin,  membranous,  with  2  glands  at  the  base,  the  younger  leaves  covered 
with  minute  stellate  scattered  hairs.  Petioles  short,  somewhat  angular,  with 
a  few  stellate  hairs  when  young.  Stipules  2,  subulate,  minute.  P^acemes 
terminal,  erect,  simple,  male  at  apex,  female  single,  below.  Flowers 
downy.  Male — Calyx  5-cleft.  Petals  5  lanceolate,  and  woolly.  Stamens 
15  to  20,  woolly  at  base,  distinct.  Female— Calyx  5-cleft,  permanent. 
Styles  long,  bifid.  Capsules  oblong,  obtusely  triangular,  the  size  of  a  hazel 
nut,  closely  covered  with  minute  stellate  hairs  ;  the  cells  completely  filled 
with  the  solitary  seeds. — Steph.  and  Church,  Med,  Bot.  pi.  4. 

The  seeds  are  about  \  an  inch  in  length  and  |-  inch  broad,  oblong, 
rounded,  and  a  little  flattened  on  one  surface — the  ventral,  along 
which  is  the  raised  raphe  The  dorsum  and  sides  are  also  furnished 
with  a  crested  line,  thus  giving  a  sub-prismatic  form  to  the  seed. 
The  surface  is  dullish,  or  only  slightly  polished,  of  a  cinnamon- 
brown  colour.  When  scraped,  the  black  brittle  testa  is  discovered. 
On  removing  this,  the  kernel  is  found  eiiveloped  in  a  delicate  silk- 
like membrane  {legmen).  The  kernel  is  composed  of  oily  albumen 
nearly  separated  into  two  plano-convex  masses  by  the  embryo,  the 
thin  oblong  veined  cotyledons  of  which  lie  in  the  axis  of  the  albu- 
min, with  their  edges  very  near  its  surface;  the  radicle  lies  at  the 
thick  end  of  the  seed. 

1.  Oleum  Crotonis,  P.B.     Groton  Oil. 

The  oil  expressed  from  the  seeds  above  described.  The  yield  is 
from  50  to  60  per  cent. 

Characters  and  Constituents.  —  Brownish-yellow,  slightly  viscid, 
odour  slightly  rancid,  taste  at  first  bland,  but  leaving  a  burning 
acrid  impression  in  the  mouth  and  fauces,  persisting  with  undimi- 
nished intensity  for  many  hours.  It  is  composed  of  the  ordinary  fatty 
acids,  and  the  following  volatile  ones: — acetic,  butyric,  and  valeri- 
anic; tiglinic  acid,  C^HgOg,  which  forms  about  J  of  the  weight  of 
the  volatile  constituents;  it  is  metameric  with  angelic  acid;  and  cro- 
tonic  acid,  C4H0O2.     The  irritant  principle  has  not  been  isolated. 

Substitutes. — The  seeds  of  Croton  oblongifolitis  (Roxb.),  a  small  tree 
common  in  the  neighbourhood  of  Cahiutta,  and  those  of  C  Pavance, 
a  native  of  Assam,  and  those  of  C.  polyandnim,  are  employed  as 
purgatives,  and  may  be  sometimes  substituted  for  the  more  power- 
ful seeds  of  G.  Tiglium. 

Action  and  Uses. — A  violent  irritant  purgative.  30  minims 
caused  profuse  choleraic  purging,  collapse,  and  death  in  the  course 
of  10  hours  (Dr  Greenhow,  Med.  Tim.  and  Gaz.  1866,  p.  142).  In 
medicinal  doses  it  produces  free  purging  in  the  course  of  one  or  two 
hours.  Its  action  is  said  to  be  uncertain;  but  this  may  be  attributed 
to  a  deterioration  of  the  oil,  which  is  usually  kept  several  years  in 
stock.  On  account  of  the  smallness  of  the  dose  and  the  rapidity  of 
its  action,  croton  oil  is  a  very  useful  remedy  in  coma,  tetanus,  and 
the  like,  where  the  patient  is  unable  to  swallow ;  and  in  phrenitis, 
where  a  strong  counteraction  is  required.  It  is  also  useful  in  con- 
stipation, when,  after  the  lower  bowel  has  been  emptied  by  enemata, 
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milder  purgatives  fail.  Applied  externally,  it  causes  inflairnnation 
of  the  skin,  attended  by  a  copious  pustular  eruption.  This  action 
is  sometimes  induced  as  a  counter  irritant. 

Dose. — \  to  1  minim,  dropped  into  the  mouth  when  the  patient 
cannot  swallow ;  in  the  form  of  pill  in  other  cases,  or  in  mixture 
with  castor  oil. 

2.  Linimentum  Crotonis,  P.B.     Liniment  of  Croton  Oil. 

A  mixture  of  1  fluid  ounce  of  croton  oil  and  3^  fluid  ounces  each 
of  oil  of  cajuput  and  rectified  spirit. 

Action  and  Uses. — A  strong  coimter  irritant,  producing,  when 
freely  rubbed  upon  the  skin,  a  copious  eruption  of  pustules.  The 
action  is  attended  with  considerable  smarting.  It  is  unsuited  for 
very  delicate  persons,  and  where  there  is  a  tendency  to  hectic.  It 
is  chiefly  employed  in  active  congestion  of  the  lungs  preceding  or 
accompanying  tubercular  deposit.  It  is  also  applied  to  the  neck  in 
laryngitis,  and  to  the  joints  in  chronic  rheumatism  or  synovitis. 

RICINUS  COMMUNIS,  Linn.     Castor  Oil  Plant. 

This  plant  appears  to  be  the  gourd,  or  the  plant  so  translated,  in 
Jonah  iv.  6,  7,  9,  10.  (See  Kikayon,  in  Bibl.  Cycl.  ii.  p.  203.)  It 
is  also  the  Kt>ci  or  >cp6Ta)u  of  Dioscorides,  and  its  oil  has  been 
employed  in  medicine  from  the  earliest  times  by  Hindoos,  Egyptians, 
Greeks,  and  Arabs.  The  Greek  names  are  taken  from  the  insect 
called  the  tick  (in  Latin  ricinus),  which  the  seeds  resemble. 

Different  opinions  are  held  respecting  the  number  of  species 
belonging  to  this  genus ;  but  several  varieties  have  no  doubt  been 
raised  to  the  rank  of  species.  These  are  found  in  Java  and  through- 
out India.  One  has  been  named  E.  europcea^  but  it  must  have  been 
introduced  from  the  East,  and  is  annual  because  unable  to  with- 
stand the  cold  of  winter.  The  common  species  may  be  seen  in 
India,  especially  at  the  borders  of  fields,  with  stems  of  considerable 
thickness,  and  attaining  a  height  of  sixteen  to  twenty  feet,  and 
surviving  for  many  years.  The  oil  is  valued  as  a  medicine  and  for 
burning,  and  the  leaves  are  used  for  feeding  the  Arendy  silk-worm. 
The  plant  is  a  native  of  India,  and  is  cultivated  in  many  countries. 

Characters. — Root  perennial  or  annual,  long,  thick,  and  fibrous.  Stems 
(fig.  69)  round,  thick,  jointed,  channeled,  hollow,  glaucous,  of  a  purplish-red 
colour  upwards.  Leaves  large,  palmato-peltate,  deeply  divided  into  lanceo- 
late, serrated  segments,  on  long,  tapering,  purplish  petioles,  with  glands  at 
the  apex  of  the  petiole.  Flowers  monoecious,  in  terminal  panicles,  the  lower 
male,  the  upper  female,  all  articulated  with  their  peduncles,  and  sometimes 
supported  by  biglandular  bracts.  Calyx  3-5  cleft,  valvate.  Petals  wanting. 
Male — Stamens  numerous,  with  the  filaments  branched  {a)  and  imited  below, 
with  the  distinct  globose  cells  of  the  anthers  (b).     Female— Style  1.     Stigmas 

3,  bipartite  (c),  plumose,  coloured  red.  Capsule  tricoccous,  covered  with  spines, 
3-celled  (d)  \  cells  1 -seeded.  Seeds  pendulous,  elongated,  ovate,  convex 
externally,  somewhat  flattened  on  the  inside,  of  a  pale  grey  colour,  but 
marbled  with  darker  colours  (e).  The  seed  is  covered  by  a  thin,  coriaceous, 
smooth  seed-coat,  composed  of  two  layers  ;  at  its  upper  end  is  observed  the 
fleshy  swelling  which  has  been  termed  strophiole^  with  a  delicate  white  mem- 
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brane  investing  the  kernel,  which  is  large,  oleaginous,  and  consists  of  albumin, 
containing  in  the  middle  a  large  leafy  embryo  (/). — Bot.  Mag.  pi.  2209. 

Castor  oil  seeds  are  larger  and  flatter  than  those  of  the  croton  oil 
plant ;  they  are  also  free  from  the  obscure  ridges  which  mark  the 
surface  of  the  latter^  and  the  outer  surface  of  the  shell  is  polished 


Fiff.  69. — Ricinus  communis. 

and  beautifully  veined  with  black  or  reddish-brown  streaks  on  a 
yellowish-brown  ground.  The  internal  structure  of  the  seed  i$ 
identical  with  that  of  Croton  Tiglium. 

Oleum  Ricini,  P,B,     Castor  Oil. 

The  oil  expressed  from  the  seeds  of  the  plant  described.    Imported 
chiefly  from  Calcutta. 
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The  kernels  should  be  carefully  separated  from  the  husk,  and 
pressure  without  heat  should  be  employed.  The  seed  contains 
about  50  per  cent,  of  fixed  oil,  20  per  cent,  of  albumin,  2*2  per 
cent,  of  sugar  and  mucilage,  and  18  per  cent,  of  cellulin  (Fleury). 
The  acrid  purgative  matter  has  not  been  isolated.  It  appears  that 
the  oil  contains  only  the  smaller  portion  of  it ;  for  the  whole  seed,^ 
or  the  oil  extracted  by  alcohol,  is  at  least  twice  as  powerful  as  that 
obtained  by  simple  expression  of  the  separated  kernel  at  the  ordi- 
nary temperature  of  the  air.  The  seeds  yield  to  boiling  water 
rectangular  prisms  and  plates  of  ricinine  (Tuson),  which,  according 
to  Warner,  is  an  acid  substance.  The  oil  may  be  extracted  from 
the  seeds  by  decoction  in  water,  or  by  expression,  with  or  without 
the  aid  of  heat,  and  by  the  agency  of  alcohol.  Sometimes  the  oil 
is  boiled  with  water  to  dissolve  out  the  mucilage  and  to  coagulate 
the  albumin.  Dr  Christison  sums  up  the  result  of  various  papers 
(by  Wright,  Boudron,  Henry,  Bussy,  and  Guibourt)  by  stating — 
that  by  simple  expression  a  mild  oil  of  excellent  quality  may  be 
extracted  alike  from  the  small  and  large  varieties  of  the  seed :  that 
when  so  prepared  it  is  apt  to  become  sometimes  rancid,  but  may  be 
prevented  from  doing  so  if  heated  to  about  200°,  when  its  albunun 
is  coagulated  and  detached:  that  the  embryo  is  scarcely  more  active 
than  the  albumin  of  the  nucleus,  and  that  the  husk  and  perispermal 
membrane  are  inert:  that  if  the  seeds  be  boiled  in  the  Eastern  way, 
without  first  roasting  them  or  driving  off  the  residual  water  from 
the  oil  by  heat,  an  oil  of  fine  quality  is  obtained,  which  keeps  well, 
but  is  probably  not  quite  so  active:  that  the  active  part  of  the  oil 
is  apparently  volatised  during  decoction  with  water,  so  that  long 
ebullition  may  materially  impair  its  energy :  and  that  if  the  seeds 
be  roasted  before  being  expressed,  or  the  oil  be  exposed  to  a  con- 
siderable heat,  as  in  the  American  process,  peculiar  products  are 
apt  to  be  engendered,  which  greatly  increase  the  acridity. 

Characters. — Very  viscid,  colourless,  or  pale  straw-yellow ;  sp.  gr. 
about  0'96.  If  not  rancid,  it  has  a  rather  pleasant  nutty  flavour, 
leaving  a  faint  impression  of  acridity.  Miscible  in  all  proportions 
with  alcohol  and  glacial  acetic  acid,  and  entirely  soluble  in  two 
volumes  of  rectified  spirit.  It  does  not  solidify  at  0°.  Exposed  to 
the  air  it  slowly  dries  up  to  a  varnish.  When  saponified,  castor 
oil  yields  palmitic  and  ricinoleic  acids — the  latter  having  the 
composition  HC^gllggOg.  Peroxyde  of  nitrogen  converts  it  into  a 
solid  crystalline  isomeric  fat^ricinelaidic  acid.  Treated  with  ammonia, 
castor  oil  yields  a  solid  crystalline  amide,  ricinolamicle,  C^gHggNOg . 

Action  and  Uses. — Castor  oil,  whether  injected  into  the  veins  or 
taken  into  the  stomach,  passes  off  by  the  intestinal  canal  with  a 

*  Dr  Koyle  was  once  called  in  a  great  hurry  to  the  hospital-boat  when  pro- 
ceeding with  a  battalion  of  artillery  up  the  Ganges,  with  the  statement  that 
several  men  had  been  poisoned  or  seized  with  cholera.  The  men  had  been 
picking  and  eating  "  Indian  filberts,"  as  they  called  the  castor  oil  seeds.  The 
majority  recovered  rapidly;  but  three  of  them  suffered  severely,  and  were  not 
discharged  from  hospital  for  some  time. 
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considerable  quantity  of  water,  and  thus  acts  as  a  mild  but  very 
sure  bydragogue  purgative.  It  is  a  mild  irritant  to  the  mucous  mem- 
brane, and  rarely  produces  griping.  It  does  not  derange  the 
digestive  function  of  the  alimentary  canal,  as  stronger  aperients  do ; 
and  hence  it  is  the  most  suitable  aperient  for  all  conditions,  and  is 
admirably  suited  for  infants  and  very  delicate  persons.  In  irritable 
diarrhoea  from  the  presence  of  indigestible  matter,  and  in  the  con- 
stipation which  follows  enteric  fever,  it  is  also  an  appropriate 
remedy.  The  great  certainty  of  its  action,  together  with  advantages 
derived  from  the  local  effects  of  the  oil  in  facilitating  the  move- 
ments of  scybala  over  the  mucous  membrane,  render  castor  oil  one 
of  the  most  efficient,  and  at  the  same  time  the  safest,  remedy  that 
we  possess  for  the  relief  of  obstinate  constipation.  In  these  cases 
large  doses  may  be  given,  and  the  action  aided,  if  necessary,  by  the 
addition  of  a  drop  of  croton  oil. 

Dose. — For  infants,  a  small  teaspoonful ;  for  young  children,  from 
1  to  2  fluid  drachms ;  for  adults,  from  ^  to  1^  ounce.  It  may  be 
taken  floating  on  milk,  orange  wine,  or  brandy  diluted  with  a  little 
water. 

ROTTLERA  TINCTORIA,  Roxh,     The  Kamala  Tree. 

Common  in  hilly  districts  of  India,  ascending  to  a  height  of  5000 
feet.  Found  also  in  the  Philippines,  China,  Australia,  Arabia,  and 
Abyssinia. 

The  powder  obtained  from  the  fruit  of  this  tree  has  long  been 
known  in  India  as  producing  a  red  dye  called  "  Wurrus.'^  The  tree 
was  named  by  Roxburgh  after  Dr  Rot  tier,  an  eminent  Danish  mis- 
sionary, in  1798. 

The  Arabian  physicians  mention  it  as  early  as  the  tenth  century, 
under  the  name  kanhil  or  wars.  Ibn  Khurdadbah,  an  Arab  geogra- 
pher living  A.D.  869-885,  states  that  "from  Yemen  come  striped 
silks,  ambergris,  wars,  and  gum."  TVars  is  described  as  "  a  reddish- 
yellow  poAvder,  like  sand,  which  falls  to  the  ground  in  the  valleys 
of  Yemen,  and  is  a  good  remedy  for  tapeworm  and  cutaneous  dis- 
eases."— (Journ.  Asiatique,  v.  295,  quoted  by  Hanb.  and  Fliick. 
Pharmacographia,  p.  515.) 

Characters. — Tree  or  shrub  10  to  15  feet  high.  Leaves  3-ribbed,  alternate, 
oblong,  pointed,  entire  4  to  8  inches  long.  Flowers  dioecious  in  terminal 
panicles.  Males — Calyx  2-cleft.  Corolla  0.  Stamens  30  to  40.  Females — 
Calyx  3-5  tootlied.  Corolla  0.  Ovary  orate.  Styles  3-feathered.  Capsule 
roundish,  tricoccous,  the  size  of  a  small  cherry  covered  on  the  outside  with 
minute,  sessile,  roundish,  semi-transparent  glandular  bodies,  of  a  bright-red 
colour. — Roxb.  Coromond,  plate  168. 

The  fruit  ripens  in  the  spring,  when  it  is  gathered,  and  the  red 
powder  brushed  off  and  preserved  for  use. 

Kamala,  P.B,     Kamala. 

A  powder  consisting  of  the  minute  glands  that  cover  the  capsules 
of  the  plant  above  described.     Imported  from  India. 
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Characters  and  Constituents. — A  fine  granular  mobile  powder  of  a 
brick-red  colour,  which  ignites  with  a  flash  if  blown  across  a  flame. 
It  is  with  difiiculty  mixed  with  water,  which  has  little  or  no  action  on 
it  even  at  a  boiling  heat.  Alcohol,  aether,  chloroform,  benzol,  acetic 
acid,  and  the  caustic  alkalies  speedily  deprive  them  of  colour,  and 
form  rich  saffron- coloured  solutions.  Moistened  with  a  drop  of 
ammonia,  and  magnified  about  200  times,  the  granules  have  the 
appearance  of  rounded  mulberries.  They  are  round  flattened 
masses  of  cells  slightly  umbilicated,  and  sometimes  presenting  a 
short  stalk.  The  cells  of  which  they  are  composed  are  cylindrical 
or  club-shaped,  and  radiate  from  a  central  axis;  before  the  grains 
are  thoroughly  moistened  the  mass  of  cells  is  seen  to  be  enveloped 
in  a  structureless  membrane  separated  from  the  cells,  but  the  latter 
soon  swell  out  and  meet  it,  and  it  then  presents  a  reticulated  appear- 
ance externally,  owing  to  the  approximation  of  the  outer  ends  of  the 
contained  cells.  The  granules  measure  about  the  -^l-^  of  an  inch, 
and  the  constituent  cells  about  the  gwo"  ^^  ^^  i^^^  ^i^  width.  Besides 
the  granules,  the  moistened  powder  presents  a  number  of  stellate 
masses  of  short  vegetable  hairs.  It  should  be  free  from  sand  or 
earthy  impurities. 

Kamala  yields  to  alcohol  or  aether  about  80  per  cent,  of  reddish- 
yellow  resin.  Dr  Anderson  of  Glasgow  found  that  a  strong  setherial 
solution  of  Kamala  solidified  to  a  mass  of  granular  crystals,  which 
he  called  Rottlerin,  and  gave  it  the  formula  C22H50g .  Indifferent 
specimens  of  Kamala  do  not  thus  furnish  crystals.  Leube  sepa- 
rated the  resin  into  two  kinds,  which  differ  only  in  degree  of 
solubility  and  in  the  temperature  at  which  they  fuse.  Both  dis- 
solve in  alkalies  without  change.  He  gives  to  the  one  the  formula 
CsoHgOg,  and  to  the  other  C^qH^O^q. 

Kamala  also  contains  traces  of  tannic  acid,  gum,  and  volatile  oil. 
When  heated  it  emits  an  aromatic  odour,  and  after  incineration 
leaves  1'37  per  cent,  of  ash.     The  resin  is  the  essential  constituent. 

Action  and  Uses. — Drs  Mackinnon  and  Anderson  of  India  found 
that  Kamala  is  speedily  purgative,  occasionally  causing  a  little 
nausea  and  griping.  A  dose  of  180  grains  usually  purges  five  or 
seven  times,  and  in  feeble  persons  twelve  or  fourteen  times.  They 
both  found  it  very  efficacious  in  the  expulsion  of  taenia  for  which 
purpose  it  has  been  introduced  into  the  Pharmacopoeia. 

Dose. — 30  to  110  grains,  given  in  a  little  strong  brandy  and  water. 
Dr  Anderson  recommends  a  tincture  as  being  milder  in  its  action. 

MANIIIOT  UTILISSIMA,  PoliL     The  Cassava  or  Tapioca  Tree. 
Jatropha  Manihot,  Linn.     Janipha  Manihot,  Humb.  and 

BonjDl. 

This  plant  is  a  native  of  Brazil.  It  is  largely  cultivated  for  its 
starch  in  South  America  and  the  West  Indies. 

Tapioca  is  first  mentioned  by  Piso  in  his  Nat.  Hist,  of  Brazil, 
p.  52. 
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Characters. — A  shrub,  4-6  feet  high.  Root  large,  tuberous,  fleshy,  and 
white,  with  a  milky,  acrid,  poisonous  juice.  Leaves  palmate,  5-7  parted, 
smooth,  glaucous  beneath  ;  segments  lanceolate,  quite  entire.  Floivers  axil- 
lary, racemose,  monciecious.  Calyx  campanulate,  5-parted.  Petals  none. 
Stamens  10 ;  filaments  unequal,  distinct,  arranged  around  a  disk.  Style  1  ; 
stigmas  3,  consolidated  into  a  rugose  mass. — Adr.  de  Juss  and  Hooker ;  Bat. 
Mag.  plate  3071. 

Of  this  plant  there  are  two  distinct  varieties — one  known  as  the 
Sweet  Cassava.,  the  other  as  the  Bitter. 

The  sweet  cassava  is  about  4  feet  high,  the  root  about  a  foot  in 
length,  and  seven  or  eight  inches  in  circumference,  of  a  light-brown 
colour.  It  is  very  juicy,  something  resembling  chestnuts  in  taste, 
and  is  used  as  a  vegetable  either  boiled  or  roasted.  But  much 
of  it  is  employed  in  making  a  fermented  liquor,  the  root  being 
scraped  into  a  pulp,  from  which  the  liquor  is  squeezed.  This  is 
called  Piioari-y,  and  is  drunk  by  the  Indians  as  an  intoxicating  liquor 
(Mr  Gill). 

The  hitter  cassava  is  about  six  feet  high,  the  leaves  of  a  darker 
green,  and  the  stem  of  a  dark-brown  colour;  the  roots  are  longer  in 
coming  to  maturity,  and  much  larger,  being  about  twenty  inches  in 
length,  and  ten  in  circumference.  The  juice  is  acrid  and  poisonous. 
It  is  cultivated  for  making  the  tapioca  of  commerce  and  cassava 
bread.  The  latter  is  made  by  grating  the  fresh  roots,  squeezing 
out  the  juice,  and  then  baking  into  cakes  on  an  iron  plate.  Tapioca 
(cassava  starch  or  Brazilian  arrowroot)  is  prepared  by  beating  the 
root  into  a  pulp,  washing  it  with  cold  water,  and  then  allowing  the 
starch  to  subside  from  the  milky  fluid  which  flows  from  it.  Being 
then  dried  on  heated  plates,  it  becomes  of  a  granular  form.  By  the 
washiag  and  heating,  the  poisonous  matter,  being  both  soluble  and 
volatile,  is  dissipated. 

The  irregular  grains  of  which  tapioca  consists  are  about  the  size 
of  large  shot,  whitish,  and,  like  other  kinds  of  starch,  without  odour 
or  taste.  The  starch  grains  are  very  minute,  but  regular  and  char- 
acteristic in  form  (see  p.  317.)  Tapioca  has  the  general  charac- 
teristics of  starch,  of  which  it  is  a  pure  form. 

Action.  Uses. — Dietetical,  demulcent  Much  approved  of  as  a 
diet  for  the  sick-room  and  for  infants  at  the  time  of  weaning. 

ARISTOLOCHIACE.E,  Lindl     Birthworts. 

Apetalous  Exogens  with  an  adherent  calyx,  a  3-6  celled  ovary,  indefinite 
ovules,  and  albuminous  seeds. 

ARISTOLOCHIA  SERPENTARIA,  Linn.     Virginia  Snake-Root. 

Several  species  of  Aristolochia  were  employed  by  the  ancients, 
and  still  are  so  on  the  Continent,  as  well  as  in  Asia.  The  officinal 
species  was  probably  first  brought  to  notice  as  a  Snake-root  by 
settlors  in  America.  It  is  first  mentioned  in  Johason's  edition  of 
Gerard's  Herbal.  It  is  a  native  of  the  Middle,  Southern,  and 
Western  States  of  North  America. 
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Characters.— Rootstock  perennial,  roundish,  with  numerous  root-fibres  ; 
throwing  up  several  herbaceous  stems  8  to  10  inches  high,  slender,  flexuose, 
jointed  at  irregular  distances,  often  of  a  reddish  colour  at  the  base.  Leaves 
alternate,  shortly  petioled,  cordate,  acuminate,  smooth,  and  of  a  pale  yel- 
lowish-green colour,  a  little  downy  beneath.  The  peduncles  are  produced  on 
the  stem,  but  near  the  root,  nearly  unifloral,  with  one  or  more  bracts.  Peri- 
anth tubular,  contorted  like  the  letter  S,  inflated  at  its  two  extremities,  the 
throat  surrounded  by  an  elevated  ridge,  and  the  border  expanded  into  a  broad 
irregular  margin,  forming  an  upper  and  under  lip.  Anthers  6,  attached  to 
the  sides  of  the  fleshy  style,  which  is  situated  in  the  bottom  of  the  perianth, 
covered  by  the  spreading  6-lobed  stigma.  Capsule  obovate,  6-angled,  6-celled 
with  many  flat  seeds.  The  root  is  collected  in  Western  Pennsylvania  and 
Virginia,  in  Ohio,  Indiana,  and  Kentucky. — Nees  von  E.  143  ;  Steph.  and 
Church,  pi.  180. 

American  writers  state  tliat  the  roots  of  two  other  species,  A. 
tomentosa  and  A.  hastata,  are  also  collected.  The  latter  is  closely 
allied  to  A.  serpentaria,  the  other  climbs  to  the  tops  of  tall  trees; 
but  their  roots  are  said  scarcely  to  differ  from  those  of  A.  serpentaria. 
The  root  of  A.  reticulata  has  lately  been  introduced  into  commerce 
as  Texan  or  Red  Eiver  snake-root. 

1.  Serpentariae  Radix,  P.B,     Serpentary  Root. 

The  dried  rhizome  of  A.  serpentaria.  From  the  southern  parts  of 
North  America. 

Characters  and  Constituents. — A  small  roundish  rhizome,  with  a 
tuft  of  numerous  slender  rootlets,  about  three  inches  long,  yellowish, 
of  an  agreeable  terebinthine  and  camphoraceous  odour,  and  a  warm, 
very  bitter,  terebinthine  taste.  It  contains  about  ^  per  cent,  each 
of  volatile  oil  and  resin,  an  amorphous  bitter  principle,  a  little 
tannin,  sugar,  and  mucilage. 

Action  and  Uses. — Serpentary  is  a  stimulant  tonic,  diaphoretic, 
and  stomachic,  and  in  large  doses  slightly  irritant,  producing  nausea, 
flatulency,  a  disposition  to  diarrhoea,  increased  fulness  of  the  pulse, 
congestive  headache,  and  disturbed  sleep.  It  was  long  a  reputed 
remedy  against  the  bite  of  the  rattlesnake,  thence  called  snake-root, 
and  also  against  rabies ;  but  it  has  no  special  power  in  either  case. 
It  is  employed  as  a  stomachic  in  gastric  atony,  and  as  a  diffusible 
stimulant  tonic  in  diphtheria  and  low  continued  fevers.  It  is  an 
excessively  nauseous  bitter ;  and  I  have  on  this  account  usually 
given  it  in  these  diseases  by  the  rectum. 

Dose. — 10  to  20  grains;  but  it  is  usually  given  in  one  of  the 
following  forms : — 

Pharmaceutical  Uses. — An  ingredient  of  Tinctura  cinchonse 
composita. 

2.  Infusum  Serpentariae,  P.B.     Infusion  of  Serpentary. 
Prepared  by  infusing  J  ounce  of  the  bruised  root  in   10  fluid 

ounces  of  water  for  two  hours,  and  straining. 
Dose. — 1  to  2  fluid  ounces. 

3.  Tinctura  Serpentariae,  P.B.     Tincture  of  Serpentary. 
Prepared  by  exhausting  2J  ounces  of  serpentary  root  in  coarse 
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powder  with  1  pint  of  proof  spirit^  and  making  1  pint  of  tincture  in 
the  manner  prescribed  for  tincture  of  aconite. 

Bruised  and  not  powdered  root  should  have  been  ordered;  for 
the  root  cannot  l)e  coarsely  powdered  without  drying,  and  it  cannot 
be  sufficiently  dried  without  some  loss  of  its  volatile  constituents. 

Dose. — ^  to  2  fluid  drachms. 

AsARUM  EuROP(EUM,  Linn.  Asarahacca. — The  leaves  of  this  in- 
digenous plant  are  possessed  of  irritant  properties,  and  have  been 
used  as  an  errhine. 

Thymelace^,  Juss.     Daphnes. 

Daplmal  Exogens,  apetaloiis  or  polypetalons.  Calyx  imhricB^ted.  Anthers 
bursting  longitudinally.  Ovule  solitary,  suspended.  Bark  acrid,  and  remark- 
able for  its  tenacity. 

DAPHNE  MEZEREUM,  Linn.     Mezereon. 
D.  LAUREOLA,  Lijin.     Spurge  Laurel. 

Both  of  these  plants  are  indigenous ;  the  former  is  commonly 
cultivated  as  a  garden  shrub. 


Fig.  70. — Daphne  Mezereum* 

D.  Mezereum  is  supposed  to  be  included  with  Daphne  oleoides 
under  the  xot,^ihaLioL  of  Dioscorides.  It  is  called  Mazrioon  in 
Persian  works  on  Materia  Medica,  and  Khamela  is  assigned  as  its 
Greek  name. 

D.  Mezereum  (fig.  70)  is  a  small  shrub.  Leaves  lanceolate,  tapering 
below,  smooth,  evergreen.  Flowers  arranged  in  a  spike-like  manner,  appear- 
ing before  the  leaves,  rose-coloured.  Perianth  4-fid,  segments  ovate-acute, 
tube  hairy.     Sta7nens  8,  inserted  in  the  tube  of  the  perianth  in  two  rows  (1). 
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Ovary  oval,  oblong,  with  a  short  style  and  peltate  stigma  (2).  Berry  bright 
red,  fleshy,  1-seeded  (see  3,  where  some  of  the  sarcocarp  has  been  removed, 
to  show  the  seed). — Nees  von  Esen.  125  ;  Steph.  and  Churchy  pi.  65. 

D.  LAUREOLA,  F.  Garou,  is  a  small  shrub,  1-3  feet  high.  Leaves  spathu- 
late,  entire,  smooth,  evergreen.  Flowers  in  axillary  racemes,  yellowish-green, 
drooping,  funnel-shaped.     Berries  \Ad.Qk.—Eng.  BoL  vol.  ii.  pi.  119. 

All  parts  of  these  plants  are  more  or  less  acrid,  Martius  found 
the  fruit  contained  more  than  40  per  cent,  of  a  fatty  vesicating 
oil.  This  appears  to  become  resinous  in  the  bark.  The  berries, 
according  to  Pallas,  are  used  as  a  cathartic ;  in  large  doses  they  are 
poisonous. 

1.  Mezerei  Cortex,  P.B.     Mezereon  Bark 

The  dried  bark  of  the  plants  above  described. 

Characters  and  Constituents. — In  strips  or  quilled  pieces  of  various 
lengths,  tough  and  pliable;  olive-brown  on  the  surface,  white, 
satiny,  and  stringy-fibrous  within;  odour  faintly  nauseous;  taste 
hot  and  acrid. 

The  acrid  principle  is  a  resiii;  the  bark  also  contains  a  little 
volatile  oil^  which  is  very  irritant,  and  a  neutral  non- volatile  gluco- 
side  called  by  Vauquelin  Daphnin,  According  to  Zwenger,  it  is 
composed  of  Gg^Hg^Oig ;  boiled  with  dilute  sulphuric  acid,  it  yields 
colourless  prisms  of  daphnetin,  C^gHj^Og.  These  bodies  appear  to 
be  destitute  of  active  properties. 

The  properties  of  Mezereon  bark  are  imparted  to  water,  alcohol, 
vinegar,  and  oils. 

Action  and  Uses, — A  piece  of  the  bark  moistened  with  vinegar 
and  applied  to  the  skin  and  renewed  will  produce  a  blister.  Gui- 
bourt  recommends  an  ointment  as  a  substitute  for  savine  ointment. 
Internally  it  is  a  stimulant,  diaphoretic,  and  diuretic:  in  large 
doses  it  is  irritant,  causing  nausea  and  purging.  As  an  ingredient 
of  compound  decoction  of  sarsaparilla  (60  grains  in  1  pint),  it  is 
employed  in  chronic  skin  ^  disease,  and  as  a  constituent  of  com- 
pound mustard  liniment  it  is  used  as  a  rubefacient  and  epispastic. 

2.  Extractum    Mezerei    asthereum,    P.B,      Ethereal    Extract    of 

Mezereon. 

Preparation. — Macerate  1  pound  of  Mezereon  hark,  cut  small,  in 
6  pints  of  rectified  spirit  for  three  days,  with  frequent  agitation; 
strain  and  press.  Macerate  the  Mezereon  for  three  days  more  in  2 
pints  of  fresh  spirit;  strain  and  press  ;  mix  and  filter  the  liquors ; 
distil  off  the  greater  part  of  the  spirit,  and  evaporate  the  remaining 
fluid  to  the  consistence  of  a  soft  extract.  Put  this  into  a  stoppered 
bottle  with  1  pint  of  aether,  and  macerate  for  twenty-four  hours, 
shaking  frequently.  Decant  the  sethereal  solution,  distil  off  a  portion 
of  the  aether,  and  evaporate  what  remains  to  the  consistence  of  a 
soft  extract. 

This  process  is  a  heavy  one, — 8  pints  of  spirit  and  1  of  aether ! 
and  for  what] — a  few  grains  of  acrid  resin,  equal  in  therapeutical 
value  to  so  much  mustard.     We  are  reminded  of  the  Scotch  laird 
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who  cut  down  an  ancestral  tree  to  get  a  bundle  of  sticks  wherewith 
to  boil  his  kettle.  Necessity  no  doubt  prompted  the  act  in  this 
case ;  but  it  can  hardly  be  said  to  have  dictated  th^  pharmaceutical 
process. 

Pharmaceutical  Use. — An  ingredient  >of  Linimentum  sinapis  com- 
positum,  which  contains  8  grains  in  the  fluid  ounce. 

Laurace^,  R.  Brown.     Laurels. 

This  Order  is  distinguished  from  Thymelaceae  by  the   recurved  anther 
valves,  and  from  Nutmegs  by  the  hermaphrodite  fiowers. 


Fig.  71. — Laurua  nobilis. 

LA.URUS  NOBILIS,  Linn.     The  Laurel  or  Sweet  Bay. 

This  is  the  A»<pvy]  of  the  Greeks.  From  its  leaves  having  been 
employed  in  making  chaplets  for  their  gods  and  crowns  for  their 
heroes,  it  was  called  Laurus  nobilis  by  Linnceus.  It  is  the  ghar  of 
the  Arabs,  and  probably  the  Ezrach  of  the  Bible.  (See  Bihl.  Cycl 
•1.  p.  692.)  It  is  a  native  of  the  North  of  Asia  and  the  Mediterranean 
Tegions,  and  is  commonly  cultivated  in  gardens  and  shrubberies. 
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Characters. — Evergreen  (fig.  71),  from  15  to  25  feet  high,  with  dense  leafy 
branches.  Leaves  oblong,  lanceolate,  acute,  wavy  at  the  margin,  hairless, 
with  the  exception  of  a  tine  beard  and  small  pore  at  the  axils  of  the  lower 
vein.  Umbels  4-6  flowered  (1);  axillary,  supported  by  scarious  concave  scales. 
Flowers  dioecious  or  hermaphrodite,  yellowish,  dotted  with  fine  glands. 
Perianth  4-parted  (2).  Stamens  12  in  3  rows,  the  external  alternating  with 
the  segments  of  the  perianth.  Filaments  each  with  2  glands  at  or  above  the 
middle.  Anthers  oblong,  2-celled,  all  looking  inwards,  opening  with  2  turned- 
up  valves.  Stigma  capitate.  Berry  ovoid,  about  the  size  of  a  field-bean, 
bluish-black,  single-seeded.  Cotyledon*  large,  oleaginous,  convex  on  the 
back. — Nees  von  Esen.  t.  132. 

1.  Lauri  folia. — Laurel  leaves  are  not  now  officinal.  They  must  be 
carefully  distinguished  from  the  poisonous  leaves  of  the  Cherry 
laurel  (see  Cerasus).  They  have  a  fragrant  odour,  and  an  aromatic, 
rather  bitter  taste.  These  properties  they  owe  chiefly  to  the 
presence  of  a  yellow- coloured  volatile  oil,  which  may  be  separated 
by  distillation  with  water. 

2.  Lauri  fructus. — Laurel  Berries  (hah  al  ghar  of  the  Arabs)  are 
oblong,  ellipsoid;  when  dry.  of  a  dark-brown  colour,  with  a 
wrinkled,  friable  sarcocarp,  covering  the  two  oval  fatty  cotyledons. 
They  contain  a  warm,  fragrant  volatile  oil,  which  may  be  obtained 
by  distillation  with  water,  and  about  ^  of  a  greenish-coloured  fat, 
which  may  be  separated  by  expression. 

3.  Oleum  Lauri  expressum,  or  Oil  of  Bay,  is  obtained  by  pressure, 
with  the  aid  of  heat,  both  from  the  fresh  and  the  dry  drupes  of  the 
bay  tree.  It  is  imported  from  the  south  of  Europe.  Like  the 
butter  of  nutmegs,  it  contains  a  volatile  oil,  elain,  and  stearin. 

Action.  Uses. — Aromatic  stimulants,  but  not  much  used  now. 
The  infusion  of  the  leaves  is  diaphoretic.  Oil  of  bay  may  be  used 
as  a  stimulant  embrocation. 

CINNAMOMUM  CAMPHORA,  F.  Nees  and  Ebermair.    The 

Camphor  Tree. 

Camphora  officinarum,  C.  Bauh.     Laurus  camphora,  Linn. 

This  is  a  large  and  handsome  tree  with  evergreen  shining  leaves. 
It  flourishes  from  the  eastern  provinces  of  China  to  the  shores  of 
Lago  Maggiore.  In  the  island  of  Formosa  it  clothes  the  whole  range 
of  mountains  from  north  to  south  to  an  elevation  of  2000  feet.  The 
fragrant  white  wood  is  much  used  in  China  for  making  trunks  and 
cabinets,  to  preserve  articles  of  clothing  from  the  ravages  of  the  moth. 
All  parts  of  the  tree  emit  a  camphoraceous  odour  when  bruised. 

Characters. — Branches  somewhat  lax,  smooth,  Avith  a  greenish  bark.  Leaves 
alternate,  with  long  petioles,  ovate-lanceolate,  rather  coriaceous,  smooth,  shin- 
ing, and  bright-green  above,  paler  beneath,  triple-nerved,  with  a  sunken  gland 
opening  by  a  pore  beneath  at  the  axils  of  the  principal  lateral  veins.  Leaf- 
buds  scaly.  Flowers  small,  hermaphrodite,  smooth  externally,  in  naked,  axil- 
lary, and  terminal  corymbose  panicles.  Perianth  6-cleft,  with  a  deciduous 
limb.  Fertile  stamens  9,  in  3  rows,  the  3  inner  supported  at  the  base  by  2 
stipitate  compressed  glands.  Anthers  4-celled,  opening  by  as  many  ascending 
valves,  the  three  interior  looking  outwards,  the  others  opening  inwards. 
Three  sterile  stamens  subalternate  with  those  of  the  second  row,  three  others 
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stipitate,  each  with  an  ovate  head.     Drupe  situated  in  the  truncate  cup-like 
base  of  the  perianth. — Nees  von  Esenh.  130;   Woodv.  Med.  Bot.  pi.  155. 

Camplior  is  diffused  through  all  parts  of  the  plant,  and  is  sepa- 
rated from  the  root,  trunk,  and  branches,  which  being  cut  into  chips, 
are  boiled  in  water,  and  the  camphor  which  separates  is  then  sub- 
limed into  inverted  copper  basins.  It  is  thus  obtained  in  the  form 
of  crude  camphor,  chiefly  from  the  province  of  Fokien  in  China  and 
the  opposite  island  of  Formosa,  but  some  of  good  quality  is  also  pro- 
cured from  Japan.  The  Dutch  exported  from  thence  into  Europe 
310,520  pounds  in  seven  years.  It  is  sometimes  imported  into  this 
country  from  Batavia.  The  ordinary  crude  camphor  is  in  small 
greyish-coloured,  slightly  sparkling  grains,  which  by  aggregation 
form  greyish  crumbling  cakes,  with  all  the  properties  of  purified 
camphor.  This  is  separated  from  impurities  by  being  mixed  with 
lime  and  sublimed  into  thin  glass  vessels  of  a  certain  shape,  which 
being  afterwards  cracked,  the  camphor  is  obtained  in  a  bell -shaped, 
concavo-convex  cake  about  three  inches  thick  with  a  hole  in  its  middle. 

1.  Camphora,  P,B.     Camphor.     C^QH^gO. 

A  concrete  volatile  oil,  obtained  from  the  wood  of  the  tree 
described.  Imported  in  the  crude  state  from  China  and  Japan,  and 
purified  by  sublimation  in  this  country. 

Characters  and  Tests. — White,  translucent,  tough,  and  crystalline; 
sp.  gr.  0*996 ;  has  a  powerful  penetrating  odour  and  a  pungent 
bitter  taste,  followed  by  a  sensation  of  cold;  floats  on  water,  vola- 
tilises slowly  at  ordinary  temperatures,  and  is  deposited  in  hexagonal 
plates  or  prisms;  sp.  gr.  of  the  vapour,  5*3;  soluble  in  1300  parts  of 
water,  l)ut  very  soluble  in  rectified  spirit,  setlier,  chloroform,  acetic 
acid,  and  the  volatile  and  fixed  oils.  It  melts  at  288°,  boils  at  400°, 
and  entirely  sublimes  (proving  the  absence  of  impurity).  It  burns 
with  a  bright  clear  flame. 

If  camphor  be  distilled  with  phosphoric  anhydride  it  is  resolved 
by  the  elimination  of  a  molecule  of  water  into  cymol  (C10H14),  thus : 
CioH^qO  =  H20 -1-0^0^1^4.  Cymol  is  often  met  with  as  a  constituent 
of  essential  oils.  When  heated  with  ten  times  its  weight  of  nitric 
acid,  camphor  is  slowly  oxydised  into  camphoric  acid  (H.fij^Q'H.ifi), 
which  is  crystalline  dibasic  and  inodorous.  Heated  under  pressure 
with  half  its  weight  of  caustic  potash  dissolved  in  alcohol,  camphor 
is  converted  into  Borneo  camphor  (see  Dryobalanops)  or  camphol 
(CioH^gO)  and  camphic  acid  (HCjoH^jOg). 

Action  and  Uses. — The  action  of  camphor  is  misunderstood,  for  it 
is  assumed  to  be  anodyne  and  stimulant  in  the  small  doses  usually 
prescribed,  and  it  has  therefore  been  advocated  as  a  serviceable 
remedy  in  fever.  Again,  poisonous  effects  have  been  frequently 
attributed  to  doses  insufficient  to  cause  them,  because  in  patients 
predisposed  to  such  attacks,  hysterical  or  epileptic  symptoms  have 
now  and  then  occurred  coincidently  with  its  administration.  The 
physiological  effects  of  camphor  are  induced  in  delicate  subjects  l)y 
a  dose  of  20  or  30  grains  in  solution, — a  quantity  which  I  have  fre- 
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quently  given  to  epileptic  and  other  patients  (see  Practitioner,  Oct. 
1872,  p.  210)  once  or  twice  a  day  for  a  week  or  two  at  a  time.  The 
immediate  effects  are  giddiness,  somnolency,  and  lethargy,  with  a 
pleasant  feeling  of  warmth  under  the  sternum,  and  a  slight  increase 
in  the  force  and  frequency  of  the  pulse,  attended  wdth  a  rise  of 
1°  or  2°  in  the  temperature  of  the  surface.  After  continuing  for 
one  or  two  hours  these  effects  disappear,  and  are  followed  by 
languor,  which  is  the  only  appreciable  result  of  the  continued  use 
of  the  medicine,  as  it  does  not  interfere  in  the  least  with  the  natural 
functions.  After  larger  doses,  100  to  200  grains,  delirium  from 
which  the  patient  is  immediately  recalled,  and  diminution  in  the 
force  of  the  pulse  and  in  temperature  are  the  chief  symptoms,  and 
recovery  is  established  after  a  few  hours.  Less  than  4  or  5  grains 
fail  to  produce  any  appreciable  effects.  Camphor  appears  to  be 
absorbed  into  the  blood  and  to  undergo  decomposition  in  this  fluid, 
or  during  the  process  of  elimination,  for,  contrary  to  the  common 
statements,  I  have  never  been  able,  when  giving  the  large  doses  above 
mentioned,  to  detect  the  odour  of  camphor  in  the  breath  or  in  any 
of  the  excretions.  I  have  often  remarked  that  the  odour  of  camphor 
is  very  speedily  destroyed,  and  it  is  probably  converted  by  oxydation 
into  odourless  camphoric  acid.  When  a  warm-blooded  animal  is  con- 
fined in  an  atmosphere  of  camphor  for  twenty-four  or  forty-eight 
hours  it  produces  at  first  itching  and  hypersemia  of  the  skin,  followed 
by  great  lethargy  of  the  motor  and  intellectual  functions.  There  is 
no  apparent  discomfort,  and  the  animal  soon  recovers  his  vivacity 
when  the  camphor  is  removed.  Under  the  same  circumstances,  insects 
are  at  first  excited  by  the  irritant  vapour,  then  feeble,  and  after- 
wards torpid,  and  gradually  die.  A  solution  of  camphor  prevents 
the  development  of  the  lower  vegetable  organisms,  and  it  is  therefore 
antiseptic.  Locally,  camphor  causes  slight  irritation  and  increased 
vascularity  of  the  part  to  which  it  is  applied,  and  the  inhalation  of 
its  vapour  is  a  popular  counter  irritant  in  catarrh.  It  may  be  given 
as  a  direct  stimulant  to  the  mucous  membrane  in  peritonitis,  in  order 
to  induce  a  flow  of  blood  from  the  congested  peritoneal  membrane. 
Anaphrodisaic  properties  are  generally  ascribed  to  camphor,  but  I 
have  failed  to  observe  this  effect  in  a  few  cases  of  sexual  irritation 
where  I  have  freely  prescribed  it.  In  chordee  it  is  usually  pre- 
scribed with  henbane, — a  much  more  potent  remedy,  and  one  which 
would  effectually  conceal  any  action  that  maybe  attributed  to  camphor 
alone.  Strong  spirituous  solutions  of  camphor  have  been  recom- 
mended in  choleraic  diarrhoea,  and  they  are  no  doabt  beneficial  in 
promoting  by  a  local  stimulant  action  a  more  healthy  tone  in  the 
relaxed  blood-vessels. 

Dose. — 5  to  20  grains,  given  in  the  form  of  emulsion  or  solution. 

Pharmaceutical  Uses. — An  ingredient  of  all  the  liniments  except 
Linimentum  ammoniae,  L.calcis,  L.  crotonis,  L.  opii,  and  L.  potassii 
iodidi  cum  sapone ;  also  contained  in  Tinctura  camphorse  composita 
(1^  grain  in  1  fluid  ounce),  Unguentum  plumbi  subacetatis  com- 
positum,  U.  hydrargyri  comp.,  and  the  following: — 
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2.  Aqua  Camphorae,  P.B.     Camphor  Water.     1  part  in  about  1300. 
Preparation. — Enclose  ^  ounce  of  broken  camphor  in  a  muslin 

bag,  and  keep  it  by  means  of  a  glass  rod  or  weight  at  the  bottom  of 
a  stoppered  vessel  containing  1  gallon  of  water.     It  may  be  poured 
off  for  use  after  two  days. 
Dose. — 1  to  2  fluid  ounces. 

3.  Spiritus  Camphorae,  P.B.     Spirit  of  Camphor.     1  part  in  10. 
Consists  of  a  solution  of  1  ounce  of  camphor  in  9  fluid  ounces  of 

rectified  spirit. 

Dose. — ^  to  2  fluid  drachms.  \  drachm  will  dissolve  in  a  tumber- 
ful  of  tepid  water.  If  this  quantity  of  fluid  l)e  too  great,  the  camphor 
which  is  precipitated  on  the  addition  of  water  may  be  suspended  in 
milk,  mucilage,  or  syrup.  The  spirit  may  be  applied  externally  as 
an  anodyne  and  stimulant  to  chilblains. 

4.  Tinctura   CamphorsD    composita,   P.B.      (See   Preparations   of 

Opium. 

5.  Linimentum  Camphorae,  P.B.     Camphor  Liniment.     1  part  in  5. 
This  is  a  solution  of  1  ounce  of  camphor  in  4  fluid  ounces  of  olive 

oil. 

A  pleasant  stimulant  embrocation  for  neuralgic  and  rheumatic 
pains,  &c. 

Pharmaceutical  Uses. — It  is  a  constituent  of  Linimentum  chloro- 
formi,  L.  hydrargyri,  and  L.  terebinthinse  aceticum. 

6.  Linimentum  Camphorae  compositum,  P.B.     Compound  Camphor 

Liniment. 

Preparation. — Dissolve  2J  ounces  of  camphor  and  1  fluid  drachm 
oil  of  lavender  in  15  fluid  ounces  of  rectified  spirit^  and  add  gradually 
5  fluid  ounces  of  strong  solution  of  ammonia,  shaking  to  form  a  clear 
solution. 

This  is  a  strong  stimulant  and  rubefacient, 

CINNAMOMUM  ZEYLANICUM,  Breyne.     The  Cinnamon. 

A  small  evergreen  tree  with  shining  leaves  and  panicles  of  green 
flowers;  native  of  Ceylon;  often  growing  at  an  elevation  of  several 
thousand  feet. 

Cinnamon  is  the  hinnemon  of  Exod.  xxx.  23  (see  Bill.  Cycl.  ii." 
p.  210),  and  the  x,it/udtfico/^o!/  of  Herodotus,  a  name  which  he  states 
the  Greeks  learnt  from  the  Phoenicians.  The  name  seems  derived 
from  the  Cingalese  cacynnama  (dulce  lignum),  or  the  Malay  kai- 
manis,  which  Mr  Marshall  says  is  sometimes  pronounced  hainamanis 
(see  Antiq.  of  Hind.  Med.  84  and  141). 

Characters.— Ahoni  30  feet  high.  Root  has  the  odour  of  ciimaraou  as  well 
as  that  of  camiDJior,  and  yields  this  principle  upon  distillation.  Twigs  some- 
what four-cornered,  smooth,  shining,  and  free  from  any  downiness.  Leaves 
liable  to  variation,  ovate,  or  ovate-oblong,  terminating  in  an  obtuse  point, 
3-iierved,  reticulated  on  the  under  side,  smooth,  shining,  the  uppermost  the 
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smallest,  tasting  of  cloves.  Panicles  terminal  and  axillary.  Flowers  usually- 
bisexual,  rather  silky.  Perianth  (2)  6-cleft,  segments  oblong,  the  upper  part 
deciduous.  Fertile  stamens  9,  in  3  rows,  the  2  inner  with  2  sessile  glands  at 
the  base  (6).  Anthers  (4-6)  ovate,  4-celled.  Ovary  1-celled,  with  a  single 
ovule.  Stigma  disk-like.  Drupe  (or  berry)  1-seeded,  seated  in  the  cup-like 
6-lobed  base  of  the  perianth  (7).  Seed  large,  with  large  oily  cotyledons  (8-10) ; 
radicle  above.  —  Wight,  Icon.  Plant.  Orient,  pi.  123;  Nees  vonE.  as  Laurus 
Cinnamomurrij  128;  Steph.  and  Church,  pi  121. 


Fig.  72 — Cinnamonmum  Zeylanicum. 

Cinnamon  is  cultivated  in  plantations  situated  on  tlie  soutli-west 
of  the  island  of  Ceylon,  between  Negombo  and  Matura,  where  the 
soil  is  nearly  a  pure  quartzose  sand,  the  climate  damp,  showers 
frequent,  and  the  temperature  high  and  equable  (Dr  Davy).  The 
plantations  are  managed  in  a  similar  way  to  our  oak  coppices,  the 
stems  being  cut  down  so  as  to  form  "  stools,"  from  whicb  the  shoots 
arise.  These  are  cut  in  May,  and  again  in  December,  when  about 
two  years  old  and  ^  to  |  inch  in  diameter,  and  just  as  the  suberons 
layer  is  forming.     The  bark  is  divided  by  longitudinal  incisions — of 
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which  tvTO  opposite  to  each  other  are  made  in  the  smaller  shoots^ 
several  in  the  larger — and  then  peeled  oif  in  strips.  After  twenty- 
four  hours,  the  epidermis  and  the  green  matter  under  it  are  scraped 
off,  after  the  strips  of  hark  have  been  placed  on  a  convex  piece  of 
wood.  The  bark  soon  contracts  into  the  form  of  quills,  which  are 
about  forty  inches  in  length,  of  which  the  smaller  are  introduced 
within  the  larger  ones,  forming  the  ordinary  rolls  of  cinnamon. 
They  are  dried  first  in  the  shade  and  then  in  the  sun,  and  sorted 
into  cinnamon  of  different  qualities,  known  in  commerce  as  first, 
second,  and  third  cinnamon.  It  is  imported  chiefly  from  Ceylon; 
some  also  from  Tellicherry  on  the  Malabar  coast,  probably  grown 
at  Anjarakandy  (see  Buchanan's  Mysore,  p.  546).  Some  is  also 
exported  from  other  parts  of  the  Madras  Presidency,  where  it  was 
long  since  introduced  by  Dr  Anderson  and  grown  at  Tiniiivelly; 
&c.  (see  Eoxb.  Fl.  Ind.  ii.  p.  296).  It  has  been  exported  from 
Quilon  (see  Cassia). 

The  leaves  yield  a  brown  viscid  essential  oil,  having  the  odour  of 
oil  of  cloves;  sp.  gr,  1*053.  It  contains  a  small  quantity  of  benzoic 
acid,  and  composed  of  a  mixture  of  eugenic  acid  and  a  neutral  oil^ 
^10^16  (Stenhouse). 

The  ripe  fruit  yields  by  expression  a  fatty  substance  called  cinna- 
mon suet,  Dr  Royle  supposes  this  to  be  the  comacum  of  Theo- 
phrastus  (Rheede,  Hort.  Mai.  i.  p.  110;  Antiq.  of  Hind.  Med.  p. 
546).  An  essential  oil  is  also  obtained  from  the  root.  It  is  lighter 
than  water,  yellow,  has  a  mixed  odour  of  camphor  and  cinnamon, 
and  a  strong  camphoraceous  taste.  The  root  also  yields  solid 
camphor. 

Ceylon  cinnamon  of  the  best  quality  is  in  long  and  slender  cylin- 
drical bundles,  about  forty  inches  in  length,  composed  of  numerous 
quills. 

1.  Cinnamomi  cortex,  P.B.     Cinnamon  Bark 

The  inner  bark  of  shoots  from  the  truncated  stocks  of  the  plant 
described.  Imported  from  Ceylon,  and  distinguished  as  Ceylon 
cinnamon. 

Charoxters  and  Constituents. — About  ^th  to  1  line  thick,  in  closely 
rolled  quills,  which  are  about  4  lines  in  diameter,  containing  several 
small  quills 'within  them;  light  yellowish-brown,  with  a  fragrant 
odour,  and  warm,  sweet  aromatic  taste;  breaks  with  a  splintery  frac- 
ture. A  decoction  of  the  powdered  bark  gives  only  a  feeble  starch 
reaction  with  tincture  of  iodine. 

The  essential  constituent  is  volatile  oil  (see  oil  of  cinnamon) 
which  exists  in  the  proportion  of  \  to  1  per  cent,  sugar,  mannite, 
starch,  mucilage,  and  tannic  acid.  The  bark  yields  5  per  cent, 
of  ash,  consisting  chiefly  of  potassium  and  calcium  carbonate 
(Schatzler). 

Varieties  and  Substitutes. — Three  qualities  of  Ceylon  cinnamon 
are  imported,  and  also  several  varieties  from  the  Malabar  coast;  and 
Dr  Wight  has  ascertained  that  the  cassia  of  the  Indian  peninsula  is 
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sometimes  exported  as  cinnamon.  But  the  cinnamon  plant  itself 
has  been  introduced  into  so  many  places  that  small  quantities  are 
occasionally  imported  from  them,  as,  for  instance,  from  Cayenne, 
Some  of  them  are  employed  for  adulterating  the  superior  and  more 
expensive  Ceylon  cinnamon.  The  inferior  kinds  are  thicker,  and 
have  a  greater  resemblance  to  cassia. 

Action.  Uses. — Aromatic,  stomachic,  and  slightly  astringent.  It 
is  the  type  of  aromatics,  the  most  grateful  of  condiments.  It  is 
much  used  as  an  ingredient  of  chocolate.  The  powder  in  doses  of 
5  to  20  grains  checks  nausea  and  relieves  flatulence  and  cramps. 
The  following  preparations  illustrate  its  uses : — 

Pharmaceutical  Uses. — A  constituent  of  Acidum  sulphuricum 
aromaticum,  Decoctum  hsematoxyli,  Infusum  catechu,  Pulvis  cate- 
chu compositus,  P.  cretse  comp.,  P.  kino  comp.,  Tinctura  carda- 
momi  composita,  T.  catechu,  T.  lavandulse  composita,  Yinum  opii; 
and  in  the  preparation  of  the  following: — 

2.  Oleum  Cinnamomi,  P.B.     Oil  of  Cinnamon. 

The  oil  distilled  from  cinnamon  bark  imported  from  Ceylon.  It 
is  obtained  by  macerating  the  powdered  rejected  bark  in  a  saturated 
solution  of  salt,  and  then  distilling.  The  water  which  passes  over 
is  milky,  but  the  oil  soon  separates.  About  8  ounces  are  obtained 
from  80  pounds  of  recently  prepared  cinnamon.  Some  of  it  is 
heavier  and  some  lighter  than  water. 

Characters  and  Composition. — Yellowish  when  recent,  gradually 
becoming  red;  sp.  gr.  1'035;  of  a  powerful  cinnamon  odour  and 
flavour,  and  a  sweet  aromatic,  burning  taste.  It  boils  between  428° 
and  446°. 

It  is  composed  of  cinnamyl  hydride,  C9H^O,H  =  132:  and  a  small 
proportion  of  hydrocarbon  isomeric  with  oil  of  turpentine.  The 
cinnamyl  hydride  is  readily  separated  by  shaking  oil  of  cinnamon 
with  hydropotassic  sulphite,  when  it  separates  in  a  crystalline  form. 
At  about  100  it  is  a  colourless  oil  representing  the  entire  sweet- 
ness and  fragrance  of  the  crude  oil,  a  little  heavier  than  water, 
oxydises  rapidly  in  the  air,  and  becomes  yellow  from  the  formation  of 
solid  resin  and  cinnamic  acid,  HCgH^Og.  Nitric  acid  forms  with 
cinnamyl  hydride  a  crystalline  compound,  which  is  immediately 
resolved  into  its  uncharged  constituents  by  the  additon  of  water. 
Boiled  with  nitric  acid  cinnamyl  hydride  is  converted  into  benzoyl 
hydride  and  benzoic  acid ;  boiled  with  chloride  of  lime  benzoate  of 
lime  is  formed.  Chiozza,  indeed,  has  shown  that  benzoyl  hydride 
may  be  converted  artificially  into  oil  of  cinnamon.  When  the  latter 
is  heated  with  caustic  potash  hydrogen  is  evolved,  and  cinnamic 
acid  is  formed,  thus :  CgHgO  +  KHO  =  KCgH^Og  +  Hg .  The  acid  may 
be  precipitated  from  the  cinnamate  of  potash  by  the  addition  of 
hydrochloric  acid. 

Cinnamic  acid  is  interesting  as  being  a  constituent  of  many 
balsams,  especially  storax,  and  the  balsams  of  Tolu  and  Peru.  It 
resembles  benzoic  acid  in  appearance,  and  crystallises  from  boiling 
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water  in  "brilliant  laminae.  It  dissolves  freely  in  alcohol,  fuses  on 
the  application  of  heat,  and  sublimes  unchanged.  The  cinnamates 
are  monobasic;  those  of  the  alkali  metals  are  soluble  and  crystallis- 
able.  They  give  a  yellow  precipitate  with  salts  of  iron.  When 
distilled  with  caustic  baryta  the  acid  is  converted  with  the  liberation 
of  carbonic  anhydride  into  cinnamol  or  styrol,  CgHg  (see  p.  414), 
which  may  be  regarded  as  the  radical  hydrocarlDon  of  the  cinnamic 
series  as  benzol  is  of  the  benzoic,  thus:  HC9HJ.O2  +  BaO  =  BaCOg  + 
CgHg. 

Action  and  Uses. — Oil  of  cinnamon  is  used  as  an  aromatic  stimu- 
lant and  carminative,  usually  as  an  adjunct  to  pills  or  tinctures. 

Dose. — 1  to  5  minims. 

3.  Aqua  Cinnamomi,  P.B.     Cinnamon   Water, 

Prepared  by  distilling  1  gallon  of  the  water  from  20  ounces  of  the 
bruised  bark  and  2  gallons  of  water. 

Pharmaceutical  Uses. — The  aqueous  constituent  of  Mistura  cretoe, 
M.  guaiaci,  and  M.  spiritus  vini  gallici. 

4.  Tinctura  Cinnamomi,  P.B.     Tincture  of  Cinnamon. 

Prepared  by  exhausting  2^  ounces  of  cinnamon  hark  in  coarse 
powder  with  1  pint  of  proof  spirit^  and  obtaining  1  pint  of  tincture 
in  the  manner  directed  for  Tinctura  aconiti. 

Dose. — J  to  2  fluid  drachms. 

5.  Pulvis    Cinnamomi    compositus,    P.B.       Compound    Cinnamon 

Powder. 

A  mixture  of  equal  parts  by  weight  of  cinnamon  bark,  carda- 
mom seed,  and  ginger,  all  in  fine  powder. 

Action  and  Uses. — Stimulant  and  carminative  in  diarrhoea  and 
colic.  An  adjunct  to  Pilula  aloes  et  ferri,  and  P.  cambogise  coni- 
posita  to  prevent  griping. 

Dose. — 3  to  10  grains. 

Other  Species  of  Cinnamomum,  yielding'  Cassia  Bark. 

In  the  Khasya  mountains  of  Eastern  Bengal  three  species  of  Cin- 
namomum yield  cassia,  viz.,  C.  obtusifolium,  Nees;  C.  pauciflorum, 
Nees;  and  C.  Tamala,  Nees  and  Eberm.  The  cassia  of  Southern 
India  and  of  the  islands  of  the  Indian  Archipelago  is  the  produce  of 
C.  iners,  Reinw.,  a  plant  closely  resembling  C.  Zeylanicum ;  and  C. 
Cassia. 

The  finest  cassia,  called  on  the  Contiaent  Chinese  cinnamon,  is 
derived  from  the  Southern  proAdnces  of  China,  Kwangsi,  and 
Kweichan  (Dr  F.  Porter  Smith),  the  species  producing  it  are  not 
ascertained. 

Cassia  is  mentioned  by  early  Greek  writers;  in  the  Bible  by  the 
name  Kiddah  {x.nro)  is  one  kind  of  cassia  in  Diosc.  \.  c.  12).  It  is 
translated  cassia  in  Exod.  xxx.  24  (see  Kiddah  and  Kinnamon,  Bihl. 
Cycl.,  and  Antiq.  of  Hind.  Med.  p.  84).. 

Cassia  bark,  also  Cassia  lignea,  is  imported  from  China,  and  from 
the  Malabar  coast  of  India,  as  was  shown  at  length  by  Dr  Royle  in 
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the  first  edition  of  this  work.  Cassia  buds,  which  are  aromatic, 
and  have  some  resemblance  to  cloves,  are  exported  from  China,  and 
yielded  by  the  same  plant. 

Cassia  resembles  cinnamon.  It  is  distinguished  by  its  larger  size, 
and  the  greater  simplicity  of  the  quills,  which  are  usually  single, 
seldom  more  than  double,  and  from  J  to  ^  or  even  1  inch  in  dia- 
meter. It  is  thicker,  rougher,  more  dense,  breaks  with  a  shorter 
fracture,  and  is  of  a  darker  red  colour  than  cinnamon,  and  its 
powder  is  of  a  reddish-brown  tint.  Its  taste  is  more  pungent  and 
stronger,  but  not  so  sweet  and  grateful  as  that  of  the  true  cinnamon, 
and  its  odour  is  less  agreeable.  That  from  China  is  now  always 
stripped  of  its  epidermis. 

That  cassia  cannot  consist  merely  of  inferior  kinds  of  Ceylon 
cinnamon,  as  has  been  supposed  by  some,  is  sufficiently  proved  by 
the  fact  that  the  latter  has,  until  recently,  paid  an  export  duty  of 
3s.  a  pound,  whereas  cassia,  even  in  England,  is  barely  worth  Is.  a 
pound. 

Some  true  cinnamon  is  certainly  exported,  from  the  Malabar 
coast  of  India.  Dr  Wight  states  that  he  has  found  among  the 
specimens  furnished  to  him  from  thence  the  true  cinnamon  tree  (C. 
Zeylanicum).  He  considers  that  all  sorts  of  cinnamon-like  plants, 
yielding  bark  of  a  quality  unfit  to  bear  the  designation  of  cinnamon, 
are  passed  off  as  cassia.  Mr  Huxham,  of  Quilon,  also  states,  that 
the  only  difi'erence  between  Malabar  cassia  and  Malabar  cinnamon 
is,  that  the  former  is  coarser  and  thicker  than  the  latter.  Both  are 
obtained  from  the  same  tree,  the  cassia  being  the  bark  of  the  larger 
parts  of  the  tree,  and  the  cinnamon  being  peeled  from  the  younger 
shoots  and  small  branches. 

A  kind  of  cassia  called  Cortex  Malahathri,  Mother  cinnamon,  also 
TVild  cassia,  for  some  time  almost  unknown,  has  been  lately  im- 
ported in  considerable  quantities  from  Calcutta,  SingajDore,  and 
Java.  The  pieces  are  thicker,  flatter,  and  wider  than  those  of 
common  cassia,  and  yield  a  more  mucilaginous  decoction.  Martiny 
states  that  it  is  produced  by  Cinnamomum  Tamala,  Nees  v.  E.,  a 
native  of  Bengal  and  Java. 

Constituents. — These  are  identical  with  those  of  cinnamon,  but 
cassia  contains  a  larger  quantity  of  starch  and  mucilage,  the  former 
is  so  abundant  that  its  decoction  becomes  of  an  indigo-blue  colour 
on  the  addition  of  tincture  of  iodine. 

Oil  of  Cassia,  like  that  of  cinnamon,  is  almost  wholly  composed 
of  cinnamyl  hydride,  and  the  only  appreciable  difference  between 
the  two  is  the  sweeter,  more  delicate  odour  and  flavour  of  oil  of 
cinnamon. 

Action  and  Uses. — Those  of  cinnamon. 

SASSAFRAS  OFFICINALE,  Nees.     The  Sassafras  Tree. 

Sassafras  was  discovered  by  the  Spaniards  in  Florida  in  1528,  but 
is  common  throughout  the  United  States.     The  name  is  considered 
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to  be  a  corruption  of  Saxifrage  {De  Theis).  *'  Sassafras  nuts "  or 
"  Pucliur J  beans  "  are  the  produce  of  some  other  Lauraceous  plant, 
probably  Nectandra. 

Characters. — A  small  dioecious  tree,  but  growing  to  a  great  height  in  favour- 
able situations,  with  a  trunk  about  a  foot  in  diameter.  Bark  rough,  fur- 
rowed, greyish,  twigs  smooth,  and  bright-green.  Leaves  alternate,  petiolate, 
downy  when  young,  membranous,  varying  much  in  form  and  size,  oval  and 
entire,  v/ith  a  lobe  on  one  side  only,  or  usually  3-lobed,  all  tapering  into  the 
petiole.  Flo2vers  slightly  fragrant,  pale  yellowish-green,  racemose,  with 
deciduous  subulate  bracts.  Perianth  6-parted.  Stamens  9,  the  3  inner  with 
a  thick  stipitate  gland  on  each  side  ;  anthers  linear,  4- celled,  introrse.  Female 
flowers  usually  with  fewer  sterile  stamens,  the  inner  often  all  united  together. 
Drupe  oval,  about  the  size  of  a  large  pea,  of  a  deep  blue  colour,  placed  on 
the  thickened  apex  of  a  reddish-coloured  peduncle,  surrounded  by  the  cup 
formed  by  the  remains  of  the  perianth.  Flowers  in  May  in  the  north,  but 
earlier  in  the  south. — Nees  von  E.  131 ;   Woodv.  Med.  Bot.  plate  31. 

Sassafras  wood  is  light,  porous,  and  fragile,  whitish  in  the  young, 
and  reddish  in  the  old  tree,  but  feebly  aromatic,  and  seldom  em- 
ployed in  America.  The  bark  is  sometimes  separated.  The  root 
is  more  efficacious.  The  bark  of  the  root  is  in  irregular  pieces, 
flattish  or  curled,  about  4  inches  by  3,  and  ^  of  an  inch  thick. 
The  inert  corky  layer  is  removed,  and  the  inner  surface  is  finely 
striated^  and  exhibits  glittering  points  from  the  presence  of  minute 
crystals.     It  is  highly  aromatic,  and  has  a  short,  soft  fracture. 

Sassafras  pith  is  described  by  American  writers  as  in  slender, 
very  light,  and  spongy  pieces;  mucilaginous  in  taste,  with  a  slight 
flavour  of  the  sassafras;  forming  a  limpid  mucilage  with  water, 
which  is  much  used  as  a  demulcent.  The  leaves  are  said  by  Dr 
Lindley  to  be  used  in  Louisiana  for  thickening  soup.  They  con- 
tain much  mucilage. 
1.  Sassafras  Radix,  P.B.     Sassafras  Root. 

The  dried  root  of  the  plant  described.     From  North  America. 

Characters  and  Constituents. — In  branched  pieces,  sometimes  eight 
inches  in  diameter  at  the  crown;  bark  externally  greyish-brown, 
internally  rusty-brown,  of  an  agreeable  odour,  and  warm  aromatic 
taste;  wood  light,  porous,  greyish-yellow,  of  feebler  odour  and  taste 
than  the  bark.     Also  in  chips. 

The  wood  of  the  root  yields  from  1  to  2  per  cent,  of  volatile  oil, 
the  bark  of  the  root  thrice  as  much.  Oil  of  sassafras  has  the  agree- 
able odour  and  taste  of  the  root,  and  is  the  essential  constituent. 
The  sp.  gr.  is  about  1-09.  At  a  low  temjDerature  it  deposits  hard 
six-sided  prisms  of  sassafras  camphor,  C^oH^oOg,  which  retain  the 
odour  of  the  oil.  According  to  Grimaux  and  Ruotte,  oil  of  sassa- 
fras is  chiefly  (i%ths)  composed  of  safrol,  a  liquid  having  the  com- 
position of  the  oil,  the  sp.  gr.  of  1-114,  and  a  fennel-like  odour. 
With  bromine  it  forms  C^QH^BYrfi^^  a  crystalline  body.  They  have 
also  isolated  saffrene^  G^QH^g.  It  has  the  same  odour  as  sasfrol,  and 
a  sp.  gr.  of  0*834.  The  root  also  contains  tannic  acid,  and  about  9 
per  cent,  of  a  red  colouring  matter  resembling  cinohona-red,  called 
mssafrid  (Reinsch). 
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Action  and  Uses. — Sassafras  is  an  aromatic  stimulant  and  diapho- 
retic. It  may  be  given  freely  in  the  form  of  infusion.  TLe  oil  is 
much  used  in  America  to  flavour  drinks  and  tobacco,  and  as  a 
perfume. 

Pharmaceutical  Use. — It  is  an  ingredient  of  Decoctum  sarsse  com- 
positum. 

NECTANDRA  RODIZEI,  Schomh.     The  Bebeeru  or  Greenheart 

Tree. 

This  is  a  lofty  forest  tree,  with  a  smooth,  erect,  ash-grey  stem, 
unbranched  below.  It  is  a  native  of  British  Guiana,  growing  in 
the  rocky  valleys  of  the  Essequibo,  Demerara,  Cuyuni,  Berbice,  &c. 
The  wood  is  olive-green  and  compact.  It  is  much  esteemed  for 
shipbuilding. 

Characters. — Leaves  shining,  oblong,  acute,  5  or  6  inches  long,  with  reflexed 
margins.  Infiorescence  cymose  axillary,  i^/oi^ers  yellowish-white,  glandular, 
with  a  jessamine  odour.  Calyx  6-parted,  rotate.  Stamens  12  in  4  series,  the 
inner  sterile.  Anthers  4-celled,  dehiscing  by  recurved  valves.  Fruit  dry, 
obovate,  slightly  compressed.  Seed  solitary,  about  the  size  of  a  walnut,  com- 
posed of  two  large  pleno-convex  coi^lmon^.—Schomhurgk,  Hook.  Jour.  Bat. 
2d  ser. 

Nectandrse  Cortex,  P.B,    Beeheeru  Barh. 

The  bark  of  the  tree  above  described,  imported  from  British 
Guiana. 

Cliaracters  and  Constituents. — In  large,  flat,  heavy  pieces,  from  1 
to  2  feet  long,  2  to  6  inches  broad,  and  about  j  of  an  inch  thick; 
externally  greyish- brown,  internally  dark  cinnamon-brown.  Taste 
strongly  and  persistently  bitter,  with  considerable  astringency. 

According  to  Dr  Maclagan  the  bark  contains  about  2*5  per  cent, 
each  of  berberia  (Cg^-H^QNgOg) ,  resin,  and  tannic  acid;  also  nectandria 
(C20H23NO4),  tivo  other  alkaloids,  the  nature  of  which  have  not  yet 
been  fully  investigated,  and  bibiric  acid,  which  is  colourless,  volatile, 
crystalline,  and  deliquescent.  Berberia  is  the  essential  constituent. 
Watz  regards  it  as  identical  with  buxine,  a  substance  found  in  bark 
and  leaves  of  the  common  box  {Buxus  sempervirens),  and  Fltickiger 
states  that  it  is  undistinguishable  from  Pelosine  (see  Cissampelos 
Pereira).  Berberia  is  a  colourless  amorphous  body,  soluble  in  1400 
parts  of  boiling  water,  in  5  of  absolute  alcohol,  and  in  13  of  aether, 
the  solutions  having  an  alkaline  reaction.  It  is  freely  soluble  in 
dilute  acids,  forming  yellow  uncrystallisable  salts. 

Pharmaceutical  JJse. — The  preparation  of  Berberiae  sulphas. 

EERBERIiE  SULPHAS,  P.  J5.     Sulphate  of  Berberia. 
C35H2oN06,HOS03  or  C,.II,,-N^0,1I^S0^. 

Preparation. — Acidulate  1  gallon  of  luater  with  -J  fluid  ounce  of 
sulphuric  acid,  and  with  this  exhaust  1  pound  of  coarsely  powdered 
bebeeru  bark.  Concentrate  to  1  pint,  and  whea  cold  add  gradual  Iv 
a  little  milk  of  lime  until  the  fluid  is  nearly  saturated,  but  still 
retains  a  distinct  acid  reaction.     After  two  hours  filter  and  wash  the 
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precipitate,  and  add  to  the  filtrate  a  slight  excess  of  solution  of  am- 
monia. Collect  the  precipitate,  and  wash  it  twice  with  10  ounces 
of  cold  water.  Then  squeeze  and  dry  the  precipitate  on  a  water 
bath.  Pulverise  the  dry  precipitate,  and  exhaust  it  with  boiled 
rectified  spirit.  Add  a  little  water,  and  recover  the  spirit  by  dis- 
tillation. Add  a  slight  excess  of  sulphuric  acid  to  the  remainder, 
and  evaporate  to  dryness  on  a  water  bath.  Pulverise  the  residue 
and  treat  it  with  1  pint  of  cold  water;  filter,  evaporate  to  the  con- 
sistence of  syrup,  and  spread  it  on  plates,  and  dry  at  a  heat  not  ex- 
ceeding 140°. 

Characters. — Dark  brown  translucent  scales,  forming  a  yellow 
powder,  soluble  in  water  and  alcohol,  and  the  solutions  have  a 
strong  bitter  taste.  The  aqueous  solution  gives  a  white  precipitate 
with  chloride  of  barium  (sulphuric  acid);  and  with  caustic  soda, 
a  yellowish-white  deposit  (berberia),  which  is  dissolved  when  the 
mixture  is  shaken  with  twice  its  bulk  of  aether.  The  separated 
aethereal  solution  leaves  on  evaporation  a  yellow  translucent  residue 
(berberia,  which  it  has  removed  from  the  aqueous  solution),  entirely 
soluble  in  dilute  acid.  It  is  entirely  destructible  by  heat.  Water 
forms  with  it  a  clear  brown  solution. 

Action  and  Uses, — Dr  Rodie,  after  whom  the  tree  is  named,  dis- 
covered the  bitter  principle  of  the  bark,  and  used  it  with  success  in 
intermittent  fever.  Its  febrifuge  properties  are  far  inferior  to  those 
of  quinine,  indeed  the  alkaloid  can  scarcely  be  regarded  as  superior 
in  this  respect  to  other  vegetable  bitters,  and  it  would  be  well  to 
regard  the  sulphate  simply  as  an  astringent  tonic.  It  is  well  suited 
for  the  treatment  of  general  debility  and  atonic  conditions  of  the 
alimentary  mucous  membrane,  for  it  rarely  or  never  produces  nausea 
and  headache,  which  so  often  attend  the  use  of  quinine  in  delicate 
persons. 

Dose. — 1  to  3  grains  as  a  tonic;  10  to  20  as  a  febrifuge.  It  may 
be  given  in  solution  with  the  mineral  acids. 

Myristicace^,  K  Brown.     JSTutmegs. 

They  are  distinguished  from  Lauracege  by  their  unisexual  flowers ;  trifid, 
valvate  calyx,  the  longitudinal  dehiscence  of  the  anthers;  the  arillate  seed, 
ruminated  albumen,  and  minute  embryo. 

MYRISTICA  OFFICINALIS,  Linn,     The  Nutmeg. 
Myristica  moschata,  Thunb.     M.  fragrans,  Hout. 
A  fine  evergreen  tree  with  dark  shining  leaves,  somewhat  resem- 
bling the  pear,  indigenous  to  the  Molucca  islands.     It  is  cultivated 
in  Sumatra,  Malacca,  Singapore,  Southern  India,  Brazil,  and  the 
West  Indies. 

The  nutmeg  is  the  lonz-al-teeh  or  fragrant  nut  of  Avicenna. 
At  Bencoolen  the  tree  generally  fruits  at  the  age  of  seven  years,  and 
continues  productive  for  a  long  period,  bearing  all  the  year  round. 

Characters. — Leaves  faintly  aromatic,  oblong,  lanceolate,  acuminate,  gla- 
brous, above  dark  green,  paler  beneath.     Male — Racemes  axilliary.     Flowers 
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dioecious  or  monoecious,  small,  yellowish,  the  pedicles  of  each  supported  by  a 
minute  bract.  Calyx  {1)  urceolate,  3-toothed,  thick,  and  fleshy,  with  short 
reddish  pubescence.  Filaments  united  into  a  thick,  oblong,  and  obtuse 
column  (] ,  2).  Anthers  about  9,  linear-oblong,  attached  round  the  upper  part 
of  the  filamentous  column  (2),  2-celled,  free  at  their  base,  opening  longitudi- 
nally (3).  Female  (4) — Peduncles  usually  solitary  axillary.  Perianth  as  in 
tlie  male.  Ovary  ovate;  style  short;  stigma  2-lobed,  persistent.  Drupe  pyri- 
form  or  nearly  spherical,  about  the  size  of  a  peach.  Pericarp  fleshy,  splitting 
from  the  apex  into  two  e(jual,  thick^  fleshy,  astringent  valves,  and  displaying 
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Fig.  73. — Myi'istica  opicinalis. 

the  deep  orange  or  scarlet-coloured  branched  arillus  or  inace,  which  embraces 
the  nut  so  tightly  as  to  impress  it  with  superficial  furrows.  Seed  (5)  ovoid, 
attached  by  a  large  umbilicus  to  the  bottom  of  the  cell;  its  shell  is  hard,  of 
a  dark  brownish- iDlack  colour,  and  glossy,  its  inner  coat  of  a  light-brown 
colour,  thin,  closely  investing  the  seed,  and  dipping  down  into  the  substance 
of  the  nucleus,  subdivides  the  albumin,  and  gives  it  a  marbled  (ruminated) 
appearance  (6).  The  nucleus  and  its  investment  constitutes  the  '^nutmeg /' 
it  is  composed  of  oily  albiimin,  enclosing  at  its  base  a  minute  erect  embryo  (6), 
composed  of  two  thick  fan-shaped  cotyledons  with  incised  margins  (7),  and  a 
2-lobed  plumule.— i^Z.  Ind.  iii.  p.  844;  Corom.  Plant,  iii.  t.  267;  JVees  von 
E.  133;  Steph.  and  Church,  104. 
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As  soon  as  the  pericarp  splits,  tlie  fruit  is  collected,  and  the  peri- 
carp and  mace  separated.  The  seeds  are  then  placed  on  frames  in  a 
drying-house  until  the  kernel  rattles  in  the  shell;  the  latter  is  then 
broken  and  the  nutmegs  are  picked  out  and  sorted,  and  finally  rubbed 
over  with  dry  lime  (Lumsdaine,  Pharm,  Jour.  xi.  p.  616).  Liming 
in  another  form  was  employed  by  the  Dutch  to  destroy  the  vitality 
of  the  seed,  and  it  has  passed  into  a  custom.  Penang  nutmegs  are 
not  thus  maltreated.     The  largest  nutmegs  fetch  the  highest  price. 

1.  Myristica,  P.B.     Nutmeg, 

The  kernel  of  the  seed  of  the  plant  above  described,  cultivated  in 
the  Banda  islands  of  the  Malayan  Archipelago. 

Characters  and  Constituents. — Oval  or  nearly  round,  about  1  inch 
long,  marked  externally  with  reticulated  furrows,  internally  greyish- 
red,  with  dark  brownish  veins.  It  has  a  strong  aromatic  odour  and 
taste,  with  some  bitterness. 

Nutmeg  contains  about  25  per  cent,  of  fat  (see  Oleum  myristica^ 
expressum),  2  to  3  per  cent,  of  volatile  oil  (see  Oleum  myristicee), 
starch,  and  albumin. 

Action  and  Uses. — Carminative  stimulant;  in  large  doses  uar- 
cotic,  producing  effects  similar  to  those  of  camphor.  It  is  employed 
as  an  adjunct  to  the  following: — Pulvis  catechu  compositus  (1  part 
in  10),  P.  cretse  aromaticus  (1  part  in  16),  Spiritus  armoracise  com- 
positus, Tinctura  lavandulse  composita. 

2.  Oleum  Myristicse  expressum,  P.B.     Expressed  Oil  of  Nutmeg. 

A  concrete  oil,  obtained  by  means  of  expression  and  heat,  from 
nutmegs.     Nutmeg  butter,  erroneously  called  "  oil  of  mace.^^ 

Characters  and  Constituents. — Of  an  orange-red  colour,  firm  con- 
sistence, and  has  the  fragrant  odour  and  aromatic  taste  of  nutmeg. 
It  is  imported  from  Singapore  in  oblong  blocks,  about  10  inches 
long  by  2^  square,  enveloped  in  palm  leaves.  It  is  soluble  in  about 
4  parts  of  warm  alcohol.  It  contains  6  per  cent,  of  the  volatile  oil, 
and  several  fatty  acids  in  combination  with  glycerin,  the  most  con- 
siderable of  which  is  myristicin,  C48H8gOg,  which,  by  saponification, 
is  resolved  into  myristic  acid,  O14H28O2.  Myristicin  forms  about 
half  the  weight  of  the  expressed  oil.  It  is  soluble  in  sether  and  in 
benzol,  and  is  deposited  from  them  in  a  crystalline  condition.  It 
is  insoluble  in  cold  alcohol,  which  takes  up  a  considerable  portion 
of  the  other  constituents.  Myristicin  is  also  found  in  spermaceti, 
and  the  oils  of  linseed  and  popjDy. 

Pharmaceutical  Use. — A  fragrant  and  anodyne  constituent  of  Em- 
plastrum  calefaciens  and  E.  picis. 

3.  Oleum  Myristicse,  P.B,     Volatile  Oil  of  Nutmeg.     O^^qH^q  . 

Obtained  in  England  by  distilling  powdered  nutmeg  with  w^ater. 

Characters. — Colourless  or  straw  yellow;  sp.  gr.  about  '930.  It 
boils  at  329°,  and  has  a  powerful  odour  and  taste  of  nutmeg.  It 
contains  an  oxygenated  oil  (myristicol),  which  has  the  odour  of  nut- 
meg, and  is  isomeric  with  carvol  and  menthol. 


MACE — RHUBARB.  465 

Action  and  Uses. — Those  of  nutmeg,  of  which  it  is  the  essential 
constituent. 

Pharmaceutical  Uses. — In  the  preparation  of  Pilula  aloes  Soco- 
trinse,  Spiritus  ammonise  aromaticus,  and  the  following : — 

4.  Spiritus  Myristicse,  P.B.     Spirit  of  Nutmeg. 

A  mixture  of  1  volume  of  the  volatile  oil  and  49  volumes  of 
rectified  spirit. 

Dose. — ^  to  1  fluid  drachm.  It  is  a  constituent  of  Mistura 
ferri  composita. 

Mace. — This,  the  large  branched  aril  of  the  nutmeg,  is  of  a  crimson 
colour  and  fleshy  consistence  in  the  fresh  state,  and  when  dry,  dull 
orange -yellow,  and  of  a  firm  consistence.  It  is  so  full  of  fragrant 
oil  as  to  exude  it  on  the  least  pressure.  It  has  the  odour  and  taste 
of  the  nutmeg  in  a  higher  degree,  containing  as  it  does  from  7  to  9 
per  cent,  of  volatile  oil  of  nutmeg.  The  remaining  constituents  are 
— a  thick  aromatic  balsam,  consisting  of  a  resin  and  semi-resinified 
essential  oil  (Fliickiger) ;  this  corresponds  to  the  fixed  oil  of  nutmeg, 
and  amounts  to  25*5  per  cent. ;  1*4  of  uncrystallisable  sugar,  and 
I  '8  of  mucilage,  the  remainder  being  composed  of  albumin.  Accord- 
ing to  Fliickiger  it  is  destitute  both  of  fat  and  starch. 

Action  and  Uses. — Those  of  nutmeg. 

PoLYGONACEiE,  Jiiss.     Euckwheats. 

Herbaceous  plants,  leaves  simple  with  a  revolute  vernation,  and  ochreate 
stipules,  ovary  free,  1-celled,  with  a  single  erect  ovule,  and  the  embryo  em- 
bedded in  farinaceous  albumin.  They  are  remarkable  for  secreting  a  large 
quantity  of  oxalic  acid,  as  in  various  species  of  Rumex  and  Rheam.  Tlie 
characters  of  the  Order  are  well  seen  in  the  buckwheat  {Polygonum  Fago- 
pyrum)  and  common  garden  rhubarb. 

RHEUM  PALMATUM,  Linn.     The  Medicinal  Rhubarb. 

The  name  rheum  is  derived  from  the  pviov  of  Dioscorides;  but  his 
description  does  not  well  apply  to  modern  rhubarb.  This  was,  how- 
ever, known  to  Paulus  jEgineta,  &c.  The  Arabs  were  acquainted 
with  several  kinds,  as  Indian,  Khorassanee,  Chinese  (their  rewund 
sini).  The  Persians  give  reon  as  the  Greek  synonym  of  their 
rawund,  or  rhubarb,  and  the  plant  they  say  is  called  ribas. 

The  different  kinds  of  rhubarb  are  no  doubt  the  produce  of  various 
species  of  Rheum,  but  the  most  approved  kind,  that  imported  from 
China,  appears  pretty  conclusively  to  be  the  produce  of  the  R.  pal- 
matum,  with  which  Baillon's  R.  officinale  specifically  agrees.  Accord- 
ing to  the  latest  observations,  R.  palmatum  var.  tanguticum  is  the 
source  of  the  most  genuine  rhubarb  imported  from  Siberia  by  way 
of  Kiachta  (RegeVs  Gartenflora,  1874). 

Characters. — A  perennial  herbaceous  plant,  resembling  the  common  garden 
rhubarb,  but  attaining  a  larger  size  than  any  other  species.  Leaves  roundisn, 
cordate  at  the  base,  5  to  7  lobed,  lobes  irregularly  and  coarsely  cut.  Lijlores- 
aence  paniculate,  flowing  stems  6  to  8  feet  high.  Perianth  petaloid  G-parted. 
Stamens  9,  inserted  in  pairs  into  the  base  of  the  3  outer  segments,  and  singly 
into  the  3  interior  ;  filaments  subulate  ;  anthers  versatile.  Ovary  triangular, 
1-celled.     Ovule  single,  basiliary,  orthotropous.     Styles  3,  short,  reflexed, 
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Stigmas  3,   entire,   subdiscoid,  spreading.      Achenium  3-cornered,  broadly 
v/inged,  supported  by  the  withered  perianth  at  the  base.     Seed  erect,  tri- 
angular.    Embryo  straight,  antitropous,  in  the  axis  of  farinaceous  albumen. 
Cotyledons  flat ;  radicle  short,  superior. 
Habitat— GhinB.,  Chinese  Tartary,  Thibet. 

The  root  of  the  plant  is  valued  on  account  of  its  purgative  action. 

The  greater  part  of  the  rhubarb  of  commerce  grows  in  Chinese 
Tartary,  on  the  mountains  and  plains  surrounding  Lake  Kokonor, 
near  Thibet  {Pallas  and  Eehman),  especially  in  the  province  of  Gan- 
sun,  and  is  gathered  in  autumn  from  plants  six  years  old.  When 
dug  up  it  is  cleansed,  peeled,  cut  into  pieces;  these  are  bored  through 
the  centre,  strung  on  a  cord,  and  dried  in  the  sun.  It  is  brought  to 
Sinin,  where  the  Bucharian  traders  reside,  and  is  from  thence  sent  to 
the  Russian  frontier  town  of  Kiachta,  and  to  Pekin,  Canton,  and 
Macao.  Great  care  is  bestowed  at  the  Russian  factory  in  separating 
the  good  from  the  inferior  pieces  and  from  impurities. 

1.  Rhei  radix,  P.B.     Rhubarb  Root. 

The  dried  root  deprived  of  the  bark,  from  one  or  more  undeter- 
mined species  of  Rheum.  From  China,  Chinese  Tartarj^,  and  Thibet. 
Imported  from  Shanghai  and  Canton,  and  brought  overland  by  way 
of  Moscow. 

Characters  and  Constituents. — In  trapezoidal,  roundish,  cylindrical, 
or  flattish  pieces,  usually  bored  with  a  hole,  yellow  externally,  inter- 
nally marbled  with  fine  waving  greyish  and  reddish  lines,  finely 
gritty  when  chewed;  taste  bitter,  faintly  astringent  and  aromatic; 
odour  heavy,  characteristic.  Free  from  decay,  not  worm-eaten. 
Boracic  acid  does  not  turn  the  yellow  exterior  brown  (absence  of 
turmeric,  with  which  the  exterior  is  often  dusted  to  give  a  fine  colour 
to  the  root). 

The  soft  cells  of  the  root  are  laden  with  starch,  and  aggregations 
of  well-crystallised  calic  oxalate,  which  confer  hardness  and  density 
on  the  root.  According  to  Quekett,  they  form  35  to  40  per  cent,  of 
the  root.  The  yellow  colour  is  due  to  chrysophanic  acid  (C14H8O4), 
which  occurs  in  the  form  of  golden-yellow  prisms  or  laminse,  tasteless ; 
feebly  soluble  in  water,  but  soluble  in  alcohol,  aether,  benzol,  and  in 
alkalies,  with  which  it  forms  dark  red  solutions.  Cautiously  heated 
it  may  be  volatilised  in  yellow  fumes.  This  substance  is  not  peculiar 
to  rhubarb,  being  found  notably  in  the  yellow  lichen  Parmelia parie- 
tina  and  in  "  Goa  powder.^'  Besides  these  constituents  rhubarl> 
contains  three  resins,  which  have  been  named  aporetin,  phoeoretin 
{O^^^^P'j),  and  enjtheoretin ;  also  emodin,  C40H3QO13  (De  la  Rue  and 
Miller),  a  body  resembling  chrysophanic  acid,  and  forming  bold 
orange-coloured  prisms  ;  rheo-tannic  acid  {02q'H.26^u\  ^^^  abundant 
constituent  soluble  in  water  and  alcohol,  and  giving  blackish-green 
precipitates  with  persalts  of  iron,  and  blue  ones  with  the  protosalts ; 
and  rheumic  acid  (CgQHigOg),  in  small  proportion,  derived  from  rheo- 
tannic  acid.  The  root  yields  a  variable  quantity  (from  13  to  42 
per  cent.)  of  ash,  composed  of  potassic  and  calcic  carbonates.  Of  all 
these  constituents  it  is  not  known  which  is  the  essential  purgative 
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principle.  As  this  is  readily  soluble  in  water,  it  must  he  assumed 
to  reside  in  a  bitter  extract,  which  is  associated  with  the  substances 
just  described. 

Substitutes. — The  roots  of  the  following  species  of  rhubarb  are 
substituted  for  that  above  described, — Rheum  Rhaponticum,  a  native 
of  Siberia,  and  cultivated  in  England  as  English  Rhubarb  since  the 
early  part  of  the  16th  century.  This  species  is  chiefly  cultivated 
at  Badicott,  near  Banbury.  The  root  exactly  resembles  Chinese 
rhubarb,  but  it  is  softer,  more  friable  and  mucilaginous,  and  less 
bitter.  This  species  and  the  following,  R.  palmatum,  R.  Emod% 
Wad.,  R.  compactum,  L.,  and  R.  undulatum,  L.,  are  cultivated  on 
the  Continent,  and  furnish  French  and  German  Rhubarb.  It 
resembles  the  English,  but  much  of  it  is  inferior  in  appearance  to 
Banbury  rhubarb. 

The  so-called  East  Indian  rhubarb  is  an  inferior  kind  of  the 
Chinese  root.  It  is  probably  the  residue  from  which  the  finer  roots 
have  been  selected.  It  is  imperfectly  trimmed,  is  often  hard  and 
knotty,  and  presents  greenish,  brown,  or  blackish  stains.  "  Turkey 
rhubarb  is  a  thing  of  the  past.  As  the  rhubarb  of  the  Levant  dis- 
appeared from  trade,  that  of  Russia  took  not  only  its  place  but  like- 
wise its  name,  until  the  term  Turkey  rhubarb  came  t;0  be  the  accepted 
designation  of  the  drug  imported  from  Russia"  (Hanbury  and 
Fliickiger,  Pharmacograpia,  p.  445). 

Adulterations.  —The  powdered  rhubarb  of  the  English  market  is 
rarely  found  unadulterated.  It  is  diluted  with  flour  and  brightened 
with  turmeric.  A  fine  yellow  colour  at  once  indicates  adulteration, 
for  the  powder  derived  from  the  best  and  brightest  coloured  China 
rhubarb  is  of  a  dingy  or  greyish -orange  colour,  and  it  has  a  full 
heavy  odour  of  rhubarb.  Turmeric  is  indicated  by  the  test  given 
above,  but.  as  the  rhubarb  contains  starch  this  adulteration  cannot 
be  so  easily  detected.  As  with  many  other  drugs,  a  genuine  speci- 
men of  the  powdered  root  should  be  ke23t  as  a  standard  of  comparison. 

Action  and  Uses. — Rhubarb,  as  may  be  seen  above,  contains  a  con- 
siderable proportion  of  astringent  matter,  and,  as  its  cathartic  power 
is  not  great,  small  doses,  5  to  8  grains,  are  tonic,  astringent,  and 
slightly  stimulant,  promoting  the  digestive  function  by  giving  tone 
to  the  blood-vessels,  and  at  the  same  time  increasing  the  amount  of 
the  alimentary  secretions.  In  larger  doses  (15  to  50  grains)  this  is 
obvious  by  a  laxative  or  purgative  action,  with  a  considerable  increase 
of  the  alvine  secretions.  Rhubarb  is  absorbed  into  the  blood,  for 
the  urinary  and  cutaneous  secretions  are  heightened  in  colour  by  its 
use.  The  purgative  action  is  mild,  and  it  is  apt  to  be  followed  by 
constipation.  I  have  commonly  observed  that  the  fseces  are  pale  for 
a  day  or  two  after  the  aperient  action  of  rhubarb.  This  is  probably 
due  to  the  astringent  actio q  of  the  rheo-tannic  acid  on  the  liver.  As 
a  safe  aperient,  and  in  combination  with  magnesia  or  sulphate  of 
potash,  it  is  usefully  employed  in  the  disorders  of  children;  and  as 
a  stomachic  it  is  beneficial  in  dyspepsia.  In  diarrhoea,  when  there 
is  a  remnant  of  indigestible  matter  in  the  alimentary  canal,  rhubarb 
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is  an  appropriate  remedy,  as  its  aperient  action  is  attended  by  astrin- 
gency,  and  is  followed  by  constipation. 

Dose. — 5  to  60  grains. 

Pharmaceutical  Uses. — It  is  employed  only  in  tbe  following  pre- 
parations : — 

2.  Infusum  Rhei,  P.B.     Infusion  of  Rhubarb. 

Prepared  by  infusing  ^  ounce  of  rhubarb  root,  in  thin  slices,  in  10 
fluid  ounces  of  boiling  water  for  an  hour,  and  straining. 

Bose. — 1  to  2  fluid  ounces  as  a  tonic  stomachic;  3  to  5  ounces  as  a 
laxative. 

3.  Tinctura  Rhei,  P.B.     Tincture  of  Rhubarb. 

Prepared  by  exhausting  2  ounces  of  coarsely  powdered  rhubarb 
root,  J  ounce  each  of  separated  cardamom  seeds  and  coriander  fruit,  both 
bruised,  and  saffron,  with  a  pint  of  proof  spirit,  in  the  manner  pre- 
scribed for  tincture  of  aconite,  and  obtaining  1  pint  of  the  tincture. 

This  is  a  warming  stomachic  tonic  or  aperient,  useful  in  diahrrcea 
or  dyspepsia  with  flatulent  colic. 

Dose. — 1  to  2  fluid  drachms  as  a  stomachic;  -J  to  1  ounce  as  an 
aperient. 

4.  Vinum  Rhei,  P.B.     Rhubarb  Wine. 

Prepared  by  macerating  1^  ounce  of  coarsely  powdered  rhubarb 
root  and  60  grains  of  Ganella  alba  bark  in  coarse  powder  in  1  pint  of 
sherry  for  seven  days,  with  occasional  shaking,  then  straining,  press- 
ing, filtering,  and  adding  suflicient  sherry  to  make  1  pint. 

Dose. — 1  to  2  fluid  drachms  as  a  cordial;  ^  to  1^  ounce  as  an 
aperient. 

5.  Syrupus  Rhei,  P.B.     Syrup  of  Rhubai'b. 

Preparation. — Exhaust  2  ounces  each  of  coarsely  powdered  rhubarb 
root  and  coarsely  powdered  coriander  fruit  packed  in  a  per- 
colator, with  a  mixture  of  8  fluid  ounces  of  rectified  spirit  and  24 
ounces  of  water.  Evaporate  the  percolated  fluid  to  13  fluid  ounces, 
and  in  this,  after  it  has  been  filtered,  dissolve  24  ounces  of  refined 
sugar  with  the  aid  of  a  gentle  heat. 

Dose. — 1  to  4  fluid  drachms  as  an  aperient  for  children,  or  laxa- 
tive for  adults. 

6.  Extractum  Rhei,  P.B.     Extract  of  Rhubarb. 

Mix  10  fluid  ounces  of  rectified  spirit  with  5  pints  of  water,  and 
macerate  1  pound  of  sliced  or  bruised  rhubarb  root  in  the  mixture 
for  four  days;  then  decant,  press  and  set  by,  that  the  undissolved 
matter  may  subside ;  pour  oif  the  clear  liquor,  filter  the  remainder, 
mix  the  liq^uors,  and  evaporate  by  a  water  bath  at  a  temperature  not 
exceeding  160°  to  a  proper  consistence  for  forming  pills. 

Action.  Uses. — This  is  a  very  astringent  extract.  In  doses  of  5 
grains  it  is  stomachic;  10  to  30  grains  act  as  a  cathartic. 

7.  Pulvis  Rhei  compositus,  P.B.     Compound  Rhubarb  Poivder. 

A  sifted  mixture  of  2  ounces  of  powdered  rhubarb  root,  6  ounces 
of  light  magnesia,  and  I  ounce  of  powdered  ginger. 
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This  is  commonly  known  as  "  Gregory^ s  powder J^  It  is  an  useful 
antacid  and  laxative,  and  is  especially  adapted  for  children,  and 
those  who  from  delicacy  of  the  alimentary  mucous  membrane  are 
unable  to  bear  stronger  aperients. 

Dose. — 15  to  20  grains  for  children;  60  to  100  grains  for  an 
adult. 

8.  Pilula  Rhei  composita,  P.B.     Compound  Rlmiharb  Pill. 

Preparation. — Mix  3  ounces  of  powdered  rlmharh,  2 J  ounces  of 
Socotrine  aloes  in  powder,  and  l^  ounce  each  of  powdered  myrrh  and 
hard  soap  in  powder,  with  1^  fluid  drachm  of  oil  of  peppermint; 
then  add  4  ounces  of  treacle.,  and  beat  the  whole  into  an  uniform 
mass. 

This  is  a  very  useful  digestive  and  mild  aperient  pilL 

Dose. — 5  to  10  grains. 

Labiate,  J  ass.     Labiates. 

The  Labiatse  are  nearly  allied  to  Verhenacece  and  Boragineoe,  more  remotely 
to  Scrophulariacece.  They  are  laiown  by  a  square  stem,  opposite  leaves, 
labiate  flowers,  and  didynamous  stamens.  They  abound  in  volatile  oil, 
usually  containing  stearoptene,  and  often  contain  a  little  bitter  and  astringent 
principle. 

LAVANDULA  VERA,  Dec.     Common  Lavender. 

A  native  of  barren  hills  in  Europe,  and  extending  to  the  north  of 
Africa.  Cultivated  in  gardens;  extensively  at  Mitcham,  in  Surrey, 
and  Hitchin,  in  Herts,  where  50  acres  are  now  under  cultivation 
with  lavender. 

Characters. — A  branched  hoary  shrub,  about  4  feet  high.  Leaves  oblong, 
linear  or  lanceolate,  entire,  when  young  revolute.  Spikes  interrupted. 
Whorls  of  6  to  10  flowers.  Floral  leaves  rhomboid  ovate,  acuminate,  mem- 
branous, the  uppennost  shorter  than  the  calyx.  Bracts  scarcely  any. 
Flowers  bluish-grey.  Calyx  tubular,  nearly  equal,  shortly  5-tootlied, 
ribbed.  Cm^olla,  upper  lip  2.  lower  3-lobed  ;  all  the  divisions  nearly  equal ; 
the  throat  somewhat  dilated.  Stamens  declinate.  Anthers  reniiorm,  1- 
celled.  Ovary  and  fruit  as  in  the  order.  —  Woodv.  Med.  Bat.  (L.  spica), 
plate  55. 

Lavender  flowers,  or  rather  tops,  and  collected  in  July  and  August, 
as  usually  dried,  are  well  known  by  their  spike-like  appearance, 
greyish  lavender  colour,  grateful  fragrant  odour,  and  warm  bitterish 
taste.  The  properties  depend  on  the  presence  of  volatile  oil,  which 
is  niOHt  abundant  and  perfectly  formed  in  the  flowers.  It  is  ob- 
tained by  distilling  these  with  w^ater.  According  to  Bell,  the 
flowers  when  carefully  separated  from  the  flower  stalks  yield  1^ 
per  cent,  of  volatile  oil.  The  flower  stalks  yield  a  quantity  of  oil, 
which  lacks  the  delicacy  of  flavour  characteristic  of  that  obtained 
from  the  flowers.  The  oil  is  usually  distilled  from  both  flowers 
and  flower  stalks,  either  quite  fresh  or  partially  dried. 

1.  Oleum  Lavandulae,  P.5.     Oil  of  Lavender. 

The  oil  distilled  in  Britain  from  the  floAvers  of  the  plant  above 
described. 
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Characters. — Colourless  or  pale  yellow,  with  the  very  grateful 
odour  of  lavender,  and  a  hot  bitter  aromatic  taste;  sp.  gr.  0*87  to 
0*94;  boils  at  397°.  It  is  a  mixture  of  a  fluid  hydrocarbon,  C^QH^^g, 
and  stearo^Jtene,  the  common  solid  constituent  of  volatile  oils, 
which  sej)arates  at  a  low  temperature.  The  stearoptene  of  oil  of 
lavender  is,  according  to  Dumas,  identical  with  common  camphor. 
It  is  soluble  in  rectified  spirit,  and  in  two  parts  of  proof  spirit.  Like 
several  volatile  oils,  it  absorbs  oxygen  on  exposure,  and  becomes 
acid. 

Adulteration. — This  oil  is  apt  to  be  mixed  with  the  oil  of  French 
lavender,  commonly  called  Oil  of  Sjnke,  which  is  a  powerful  but 
less  agreeable  oil. 

Action.  Uses. — Stimulant  and  carminative,  and  usually  given  in 
one  of  the  following  forms. 

Dose. — 1  to  10  minims. 

Pharmaceutical  Uses. — A  constituent  of  Linimentum  camphorsQ 
compositum,  and  the  following : — 

2.  Spiritus  Lavandulae,  P.B.     Spirit  of  Lavender. 

A  mixture  of  1  volume  of  the  volatile  oil  and  49  volumes  of  recti- 
fied spirit. 

Used  as  a  carminative  and  antispasmodic  in  hysteria. 
Dose. — ^  to  1  fluid  drachm. 

3.  Tinctura   Lavandulae   composita,  P.B.      Compound  Tincture  of 

Lavender. 

Preparation. — Macerate  150  grains  each  of  bruised  cinnamon  hark 
and  bruised  nutmeg,  and  300  grains  of  red  sandal-wood  in  2  pints  of 
rectified  spirit  for  seven  days,  with  occasional  agitation,  then  strain 
and  press;  dissolve  Ij  fluid  drachm  of  oil  of  lavender,  and  10  minims 
of  oil  of  rosemary  in  the  strained  tincture,  filter,  and  add  sufficient 
rectified  spirit  to  make  2  pints. 

Used  as  a  carminative  antispasmodic,  and  as  a  colouring  ingredient 
in  Liquor  arsenicalis. 

Dose. — i  to  2  fluid  drachms. 

Lavandula  spica,  Decand.     French  Lavender. 

A  plant  regarded  by  Linneus  as  a  variety  of  L.  vera,  and  only 
distinguished  by  its  rather  broader  leaves,  is  the  source  of  French 
oil  of.  lavender  or  essence  d^aspic,  known  in  English  pharmacy  as  • 
Oleum  lavandulce  spicce,  or  oil  of  spike.     It  agrees  in  composition 
with  the  English  oil,  but  lacks  its  delicacy  of  fragrance. 

ROSMARINUS  OFFICINALIS,  Linn.     The  Rosemary. 

Rosemary  was  called  Libanotis  coronaria,  which  the  Arabs  trans- 
lated akleel-al-jihhul,  or  the  Mountain  Crown.  It  is  a  native  of  the 
rocky  hills  of  the  south  of  Europe,  Asia  Minor,  and  Syria,  and  is 
commonly  cultivated  in  our  gardens. 

Characters. — A  very  leafy  shrub,  5-6  feet  high.  Leaves  sessile,  elongated, 
narrow,  re  volute,  hoary  beneatli.     Floiuers  few,  in  short  axillary  subsessile 
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opposite  racemes,  forming  altogether  a  kind  of  spike.  Floral  leaves  shorter 
thau  the  purplish  calyx,  which  is  2-lipped,  the  upper  entire,  the  lower  bifid. 
Corolla  of  a  greyish-blue  or  lavender  colour,  not  ringed  in  the  inside,  some- 
what inflated  in  the  throat,  upper  lip  eraarginate,  the  lower  trifid,  with  the 
middle  lobe  larger,  concave,  and  hanging  down.  Filaments  shortly  toothed 
near  the  base  ;  anthers  linear,  with  two  divaricating  confluent  cells.  Upper 
lobe  of  style  very  short. — Flora  Grceca,  t.  14  ;  Steph.  and  Church,  plate  24. 

Eosemary  tops  should  be  collected  when  coming  into  flower. 
They  have  a  powerful  odour,  a  warm  and  bitter,  slightl.y  astringent 
taste.  Their  properties  depend  on  volatile  oil,  hitter  extractive^  and 
tannin. 

Action.  Uses. — Stimulant  and  carminative.  Supposed  to  "be 
useful  in  preserving  the  hair.  Much  employed  as  an  ingredient  in 
some  perfumes,  as  Hungary  Water  and  Eau  de  Cologne.  "The 
admired  flavour  of  Narbonne  honey  is  ascribed  to  the  bees  feeding 
on  the  flowers  of  this  plant  ^^  (Lindl.) 

1.  Oleum  Rosmarini,  P.5.     Oil  of  Rosemary.     C^qHiq, 
The  oil  distilled  from  the  flowering  tops,  with  water. 
Characters. — Colourless,  with  the  odour  of  rosemary,  and  a  warm 

aromatic  taste.  A  cwt.  of  the  herb  yields  4  or  5  ounces  of  the  oil. 
Sp.  gr.  0*88;  boils  at  365°.     The  imported  oil  is  usually  very  impure. 

Action.  Uses. — Carminative  and  stimulant,  chiefly  applied  ex- 
ternally, and  used  as  a  perfume. 

Pharmaceutical  Uses. — A  constituent  of  Linimentum  saponis, 
Tinctura  lavandulae  composita,  and  of  the  following: — 

2.  Spiritus  Rosmarini,  P.5.     Spirit  of  Rosemary. 

A  mixture  of  1  volume  of  the  volatile  oil  and  49  volumes  of 
rectified  spirit. 

Action.  Uses. — Employed  to  impart  an  agreeable  odour  to  lotions, 
and  as  a  cutaneous  stimulant. 

Mentha,  Linn.     Mint. 

Generic  Characters. — Calyx  nearly  equal,  5-toothed.  Corolla  with  the  tube 
enclosed  ;  limb  nearly  equal,  4-cleit,  the  upper  segment  broader.  Stamens  4, 
equal ;  anthers  with  2  parallel  cells.  Stigmas  at  the  points  of  the  bifid  style. 
Fruit  dry,  smooth. 

Several  of  the  Mints,  remarkable  for  their  odour  and  taste,  have 
long  been  used  in  medicine  (M/z/^^t, 'HB^off^oV,  and  KocT^x  f^iudos,  of 
the  Greeks,  nana  of  the  Arabs),  and  some  as  sweet  herbs;  but  it 
is  diflicult  to  distinguish  one  species  from  another  by  the  short 
descriptions  given. 

MENTHA  VIRIDIS,  Linn.  Spearmint. 
Characters. — Root  creeping.  Stem  smooth,  erect.  Leaves  sessile,  lanceo- 
late, acute,  unequally  serrated,  glabrous,  glandular  below,  those  under  the 
flowers  bractlike ;  these  and  the  calices  hairy  or  smooth.  Spikes  linear- 
cylindrical  ;  bracts  subulate.  Whorls  approximated,  or  the  lowest  or  all  of 
them  distant.  Corolla  glabrous.  Marshy  places  in  the  milder  regions  of 
Europe,  introduced  into  many  parts  of  the  world.  Collected  when  about  to 
HowQv.—Eng.  Bot.  plate  2421 ;   Woodv.  Med.  Bot.  plate  170. 
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This  plant  lias  an  agreeable  odour,  and  a  pleasant  aromatic  taste, 
with,  some  bitterness. 

Action.  Uses. — Stimulant  and  carminative.  It  is  the  kind  used 
by  cooks. 

1.  Oleum  Menthae  viridis,  P.-5.     Oil  of  Spearmint. 

The  oil  distilled  (with  water)  in  Britain  from  the  fresh  flowering 
herb. 

Characters. — Colourless  or  pale  yellow,  with  the  odour  and  taste 
of  spearmint ;  sp.  gr.  0*914,  boiling  point  320°  According  to 
Gladstone,  the  fluid  portion,  or  eloeopten,  is  identical  both  in  physical 
and  chemical  properties  with  oil  of  turpentine,  and  the  char- 
acteristic odour  resides  in  the  oxydised  portion  of  the  oil  or  stearop- 
tene  which  is  isomeric  with  carvol,  C^qH^^O;  has  a  sp.  gr.  of  0*951, 
and  boils  at  437°. 

Action  and  Uses. — A  stimulant  carminative  used  in  the  following 
preparation  as  an  adjunct-  to  saline  aperients  and  other  medicines. 

2.  Aqua  Menthae  viridis,  P.B.     Spearmint  Water. 

Prepared  by  distilling  a  mixture  of  1^  fluid  drachm  of  the  volatile 
oil  and  1-|  gallon  of  water,  and  collecting  1  gallon. 
Dose. — 1  to  2  fluid  ounces,  or  "  ad  libitum.^' 

MENTHA  PIPERITA,  Linn.     Peppermint. 

Peppermint  is  an  indigenous  plant  growing  in  watery  places.  It 
is  cultivated  extensively  at  Hitchin,  Market  Deeping,  and  at 
Mitcham. 

Characters. — Root  creeping.  Stem  procumbent,  ascending,  smooth,  or  with 
a  very  few  spreading  hairs.  Leaves  stalked,  ovate,  lanceolate,  acute,  rounded 
at  the  base,  smooth,  serrated ;  floral  leaves  smaller,  lanceolate.  Spikes  lax, 
the  uppermost  whorls  collected  into  a  short  obtuse  spike,  the  lower  ones  re- 
moved from  each  other.  Calyx  tubular,  glabrous  below,  with  lanceolate 
subulate  teeth. — Esenb.  and  Eherm.  165  ;  E^ng.  Bot.  pi.  687  ;  Woodv.  Med. 
Lot.  plate  169. 

Peppermint  is  remarkable  for  its  diffusive  aromatic  odour,  and 
its  warm  but  agreeable  taste,  producing  at  first  a  sensation  of  warmth, 
but  afterwards  one  of  cold.  Its  properties  depend  on  a  volatile  oil, 
a  bitter  principle,  and  some  tannin;  these  are  taken  up  by  spirit, 
and  to  some  extent  by  water.  It  may  be  prescribed  in  the  follow- 
ing forms,  or  as  an  infusion. 

Action.  Uses.  —  Stimulant  and  carminative.  Much  used  in 
flatulent  colic,  &c.,  or  where  a  diffusible  stimulant  is  indicated;  or 
a  medium  required  to  counteract  nausea  or  griping;  or  to  cover  the 
taste  of  other  medicines. 

1.  Oleum  Menthae  piperitae,  P.j5.     Oil  of  Peppermint. 

The  oil  distilled  (with  water)  in  Britain  from  the  fresh  flowering 
tops.  These  are  cut  in  August,  and  allowed  to  dry  on  the  ground 
before  it  is  subjected  to  distillation.  1  ton  of  the  herb  yields  about 
5  or  6  pounds  of  oil,  or  about  0*25  per  cent. 

C'/iarac^ers. ^Colourless  or  pale  yellow,  with  the  odour  of  pepper- 
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mint;  taste  warm  aromatic,  succeeded  hj  a  sensation  of  coldness  in 
the  month;  sp.  gr.  0'84  to  0*92.  Exposed  to  24°  it  occasionally 
deposits  hexagonal  crystals  of  menthol  or  jpejjpermint  camphor, 
Ciq'H.i^,'H.2^  '     ^^  ^^^  ^^^  odonr  and  taste  of  the  oil,  and  boils  at410°. 

Chinese  oil  of  peppermint  is  crystallised  menthol.  English  oil  ol 
peppermint  has  a  purer  fragrance  than  any  other,  and  commands  a 
much  higher  price.  Its  superiority  is  due  to  cultivation  on  a  dry, 
well-drained  soil,  and  freedom  from  weeds. 

Action  and  Uses. — See  above. 

Pharmaceutical  Uses. — An  ingredient  of  Pilula  rhei  composita, 
and  as  the  essential  constituent  of  the  following: — 

2.  Aqua  Menthse  piperitse,  P.B.     Peppermint  Water. 

Prepared  as  directed  for  Aqua  menthas  viridis,  using  the  same  pro- 
portions of  volatile  oil  and  water,  and  obtaining  the  same  quantity 
of  distillate. 

Uses. — An  aromatic  menstruum  for  Mistura  ferri  aromatica  and 
similar  compounds. 

3.  Essentia  Menthae   piperitse,  P.B,      Essence  of  Peppermint.      1 

vol.  in  5. 
A  mixture  of  1  volume  of  oil  of  peppermint  and  4  volumes  of 
rectified  spirit. 

Dose. — 10  to  20  minims. 

4.  Spiritus  Menthae  piperitse,  P.B.     Spirit  of  Peppermint.     1  vol. 

in  50. 
A  mixture  of  1  volume  of  oil  of  peppermint  and  49  volumes  of 
rectified  spirit. 

Dose. — ^  to  1  fluid  drachm. 

MENTHA  PULEGIUM,  Linn.     Pennyroyal. 

This  is  supposed  to  be  the  T'hvix^^  of  ^^^  Greeks,  and  the  Pule- 
gium  of  Pliny.  It  was  a  favourite  medicine  with  the  Anglo- 
Saxons.     Pulegium  (from  pulex),  signifies  fleawort. 

Characters. — Moot  creeping.  Stem  much  branched,  prostrate,  rooting. 
Leaves  about  half  an  inch  long,  stalked,  ovate,  or  elliptical,  crenate,  upper 
ones  smaller,  all  with  pellucid  dots,  a  little  hairy.  Whorls  sessile,  all  re- 
mote, globose,  many-flowered.  Calyx  hispid,  tubular,  bilabiate,  villous  in 
the  inside  of  the  throat.  Corolla  light  purple. — Wet  places  in  many  parts  of 
Europe.  Collected  when  beginning  to  flower. — Eng.  Bot.  1026  ;  Esenb.  and 
Eherm.  167 ;  Steph.  and  Churchy  pi.  45. 

The  whole  herb  has  a  powerful  fragrant  odour,  and  warm,  aro- 
matic, as  well  as  bitter  taste.  Its  properties  depend  on  volatile 
oil. 

1.  Oleum  Menthse  Pulegii,  P.B,     Oil  of  Pennyroyal.     C^o^ie^  • 
Obtained  in  the  same  manner  as  oil  of  peppermint. 
Characters  and   Composition. — Colourless   or   pale   yellow,    of  a 

fragrant,  but  peculiar  minty  odour  and  taste;  sp.  gr.  '92,  boiling 

point  about  365°. 
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Action.  Uses. — Stimulant  and  carminative,  in  doses  of  2  to  5 
minims. 

2.  Aqua  Pulegii.     Pennyroyal  Water. 

Frejoared  as  peppermint  water. 

Action.  Uses. — Those  of  peppermint  water.  It  is  powerfully 
aromatic. 

THYMUS  VULGARIS,  Linn.     Garden  Thyme. 

This  fragrant  little  plant;  resembles  our  wild  thyme,  and  grows 
in  similar  localities  in  Southern  Europe. 

Characters. — Ste77i  shrubby,  8  to  10  inches  high.  Leaves  sessile,  greyish, 
hoary,  ovate  lanceolate,  revoliite.  Flowers  in  terminal  heads,  and  occasion- 
ally with  a  few  whorls. 

As  with  all  this  genus,  the  aromatic  properties  reside  in  a  volatile 
oil. 

Oleum  Thymi.     Oil  of  Thyme  {Oil  of  Origanum). 

This  oil  is  obtained  in  the  south  of  France  by  distillation  of  the 
whole  plant.  It  is  of  a  reddish-brown  colour,  and  strong  aromatic 
minty  odour,  and  sharp  burning  taste.  It  is  rendered  colourless  b}^ 
redistillation,  and  both  the  red  and  colourless  oils  are  found  in 
commerce.  The  late  Mr  Daniel  Hanbury  has  pointed  out  that  this 
oil  is  erroneously  called  in  English  commerce  "  Oil  of  Origanum,'* 
an  oil  which  does  not  aj^pear  to  have  been  an  article  of  commerce 
at  any  time,  and  which  is  quite  different  from  the  oil  of  thyme. 
The  latter  consists  of  a  fluid  portion,  separable  into  cymene,  C^qH^^, 
and  thymene,  C^oH^g,  and  of  a  solid  crystalline  body  called  thymol, 
CiyHj40,  which  has  a  very  pungent  taste,  and  the  aroma  of  the 
crude  oil. 

Action  and  Uses. — Oil  of  thyme  is  employed  externally  as  a 
stimulant  and  rubefacient  in  rheumatism  and  sprains. 

Origanum  vulgarb,  Linn.     Common  Marjoram. 

The  o^tyocuog  of  the  Greeks  and  satar  of  the  Arabs  is  supposed  to 
be  this  plant.     It  is  indigenous,  and  extends  to  the  Himalayas. 

Characters.— Stein  erect,  1-2  feet  high.  Leaves  stalked,  broad,  ovate, 
obtuse.  Spikes  oblong,  4-sided,  imbricated,  with  bracts,  clustered  in  corym- 
bose panicles.  Bracts  ovate,  obtuse,  coloured,  longer  than  the  calyx,  which 
has  5  equal  teeth,  and  is  10-13  nerved,  throat  hairy.  Corolla,  upper  lip 
straight,  nearly  flat;  lower  spreading,  S-M.—Fng.  Bot.  1143;  Steph.  a7id 
Church,  plate  131. 

Marjorana  hortensis,  Msench.,  the  Sweet  Marjoram  of  the  gardens,  is  a 
native  of  the  south  of  Europe  and  Syria. 

^  Wild  marjoram  has  a  strong  but  rather  agreeable  odour,  and  a 
bitter  aromatic  taste,  which  it  retains  in  its  dry  state.  Its  properties 
depend  chiefly  on  its  volatile  oil. 

Action.     Uses. — Stimulant  and  carminative  ;  used  as  an  infusion. 
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Melissa  officinalis,  Linn,     Common  Balm. 

This  plant  is  supposed  to  be  the  Msht(jG6(pv^.7^(ju  of  Dioscorides. 

Stem  branched,  1-2  feet  high.  Leaves  ovate,  acute,  cordate  at  base,  crenate. 
Flowers  white,  in  axillary  unilateral  racemes.  Calyx  13-nerved,  subcamjjanu- 
late,  slightly  ventricose  in  front,  2-lipped,  upper  lip  flat,  truncate,  with  3 
short  broad  teeth,  lower  with  2  Janceolate  teeth.  Corolla,  upper  lip  concave, 
lower  spreading,  trifid,  with  apices  of  stamens  connivent  under  the  upper  lip 
of  the  corolla.  Anther-cells  divergent. — South  of  Europe  ;  cultivated  in  Eng- 
lish gardens. — Esenh.  and  Eherm.  pi.  180. 

Balm  has  an  agreeable  odour,  like  that  of  the  citron,  and  a  mild 
aromatic  taste,  with  a  little  astri agency.  Its  properties  depend, 
as  in  the  other  Labiatse,  on  volatile  oil,  bitter  principle,  and  tannin. 
It  is  not  now  officinal. 

Action.  Uses. — A  mild  stimulant.  Much  used  on  the  Continent 
in  the  slighter  nervous  affections,  generally  in  the  form  of  infusion 
(4  drachms  to  I  pint  of  water),  or  Balm  tea. 

Salvia  officinalis,  Li^iii.     Garden  Sage. 
This  plant  has  been  employed  in  medicine  from  the  times  of  the 
Greeks,  and  is  no  doubt  as  useful  as  other  Labiatse  for  many  of  the 
same  purposes.     It  is  pungent  and  aromatic,  and  its  oil  contains 
stearoptene,  while  the  plant  abounds  also  in  a  bitter  principle. 

Marrubium  vulgare,  Linn.     Horehound. 

This  is,  like  balm  and  sage,  an  aromatic  stimulant,  and  has  a  long 
established  re^Dutation  for  relieving  cough.  It  is  usually  given  in 
the  forjn  of  syrup,  prepared  from  the  infusion,  or  of  "  candied  hore- 
hound," made  by  evaporating  the  syrup. 

Scrophulariace^,  Broim.     Fig  worts. 

They  are  allied  on  one  side  to  Labiat£e,  on  the  other  to  Solanacese.  From 
the  former  they  are  known  by  their  2-celled,  many-seeded  fruit,  and  the 
absence  of  aromatic  properties  ;  and  from  the  latter  by  their  iri-egular  corolla 
and  didynamous  stamens. 

DIGITALIS  PURPUREA,  Linn.    Foxglove. 

Fuchsius  was  the  first  to  describe  this  plant,  and  to  name  it  Digi- 
talis, from  the  resemblance  of  its  flowers  to  the  finger  of  a  glove. 
The  term  Foxglove  is  a  corruption  of  Foxes'  gletv,  or  foxes'  music,  in 
allusion  to  an  Anglo-Saxon  musical  instrument  of  bells  on  an 
arched  support.  It  was  admitted  into  the  London  Pharmacopoeia 
of  1668  and  1721,  rejected  in  that  of  1745.  Withering  brought  it 
into  permanent  notice  in  1775. 

Characters. — Biennial.  Hoary-puhescent.  In  the  first  year  a  tuft  of  radi- 
cal leaves  is  thrown  up,  from  the  midst  of  which  rises,  in  the  second  year,  a 
stem  of  1-5  feet  high,  which  is  erect,  leafy,  and  slightly  arched.  Leaves  alter- 
nate, ovate-lanceolate,  or  oblong,  crenate,  and  rugose  ;  downy,  especially  on 
the  under  surface,  tapering  into  winged  footstalks.  Racemes  terminal,  long, 
and  lax,  the  pendulous  flowers  are  attached  on  one  side,  and  open  from 
below  in  regular  succession.  Floiuers  purple,  sometimes  white,  hairy  and 
spotted  within.     Calyx  5-parted,  segments  ovate,  or  oblong,  acute.     Corolla 
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declinate,  much  longer  than  the  calyx,  contracted  at  the  base,  campannlate 
and  ventricose  above,  with  an  oblique  limb ;  upper  limb  emarginate,  lower 
3-fid,  with  the  middle  lobe  the  largest,  all  short,  obtuse.  Stamens  4,  didy- 
nanious,  ascending;  anthers  smooth.  Stigma  bilamellate.  Cajosule  ovsX^- 
acute,  with  a  septicidal  dehiscence.  Seeds  very  small,  of  a  pale  brownish 
colour,  and  pitted.  Habitat. — Pastures  and  exposed  hill  sides,  as  well  as  in 
plantations  ;  begins  to  flower  in  June  and  July,  and  ripens  its  seed  in  August 
and  September. — Nees  von  E.  154  ;   Woodv.  Med.  Bot.  pi.  24. 

The  leaves  only  are  olficmal.  The  roots,  collected  in  the  autumn 
or  winter  of  their  first  year,  are  possessed  of  active  properties ;  so 
also  are  the  seeds.  Dr  Robert  Christison  observes  that  their  bitter- 
ness, which  probably  measures  their  activity,  is  very  intense  both 
in  February  and  September,  and  that  their  extract  is  highly  ener- 
getic as  a  poison  in  the  middle  of  April,  before  any  appearance  of 
the  flowering  stem.  The  proportion  of  solid  matter  in  the  leaves 
is  larger  in  summer  than  in  spring.  Yon  Hees  found  the  amount 
of  dry  leaf  yielded  by  the  fresh  leaf  in  May  to  be  15*8  per  cent. ; 
in  July,  17*4  per  cent.  Full-grown  and  perfect  leaves  should  there- 
fore be  selected. 

1.  Digitalis  folia,  P.B.     Digitalis  Leaf. 

The  dried  leaf  of  the  plant  described.  Collected  from  wild  indi- 
genous plants,  when  about  two-thirds  of  the  flowers  are  expanded. 

Characters  and  Constituents. — Ovate-lanceolate,  shortly  petiolate, 
rugose,  downy,  paler  on  the  under  surface,  crenate. 

The  essential  constituent  of  the  plant  is  digitalioi,  a  bitter,  non- 
nitroginised  neutral  principle.  Walz,  Kosmann,  and  Homolle 
(see  below),  have  separated  it  in  an  amorphous  or  imperfectly 
crystalline  condition, — the  latter,  however,  from  the  seeds.  Nati- 
velle's  process  consists  in  exhausting  the  leaves  first  v/ith  water  and 
then  with  alcohol ;  sp.  gr.  -930.  The  resinous  matter  is  precipitated 
by  adding  the  concentrated  tincture  to  thrice  its  weight  of  water. 
This  deposit  is  dried  on  blotting  paper,  and  then  boiled  with  twice 
its  weight  of  alcohol;  sp.  gr.  '907.  The  cligitalin  is  slowly 
deposited  in  crystals  after  the  solution  has  cooled.  They  form 
colourless  needle-shaped  prisms.  It  corresponds  in  character  to 
those  given  below.  Delffs  digitalin  is  not  coloured  by  the  mineral 
acids  ;  it  is  a  glucoside,  and  has  the  composition  C^^jH^qO^. 

Substitution.  —  The  leaves  of  Comfrey  (Symphytum  officinale), 
Mullein  {Verbascum  Thapsus),  and  Ploughman's  spikenard  (Inula 
Conyza)  have  been  met  with,  owing  to  the  carelessness  or  dishonesty 
of  the  collectors;  but  a  cursory  examination  will  readily  detect 
them.  The  leaves  of  Verbascum  nigriim  closely  resemble  those  of 
digitalis,  but  they  are  smoother,  and  have  shorter  stalks,  and  the 
plant  is  neither  very  common  nor  very  abundant. 

Action  and  Uses. — Digitalis  is  sedative,  even  to  narcotism,  and 
irritant,  large  doses  producing  in  the  healthy  subject  giddiness, 
staggering,  and  syncoj^e,  with  pallor  of  the  surface,  dilated  pupils, 
and  a  small  irregular  pulse.  These  symptoms  are  commonly 
attended  with  persistent  vomiting  and  copious  cold  perspiration, 
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severe  aibcloniinal  pain,  and  in  most  cases  purging  and  ptyalism. 
Fatal  cases  terminate  by  collapse,  occasionally  attended  with  uncon- 
sciousness, suppression  of  urine,  muscular  twitchings,  or  even 
convulsions.  Recovering  from  a  poisonous  dose  is  attended  for 
some  days  by  a  continuance  of  the  cardiac  irregularity  which 
marked  its  previous  effects,  and  a  tendency  to  syncope  on  resuming 
the  upright  posture.  The  cardiac  irregularity  produced  by  the 
plant  is  so  marked  and  constant  a  symptom,  that  it  is  generally 
assumed  to  cause  death  by  inducing  prolonged  spasm  of  its  propel- 
ling fibres. 

The  following  will  serve  to  briefly  illustrate  my  own  observations 
on  the  effects  of  digitalis"^  in  the  healthy  human  subject: — Half  an 
ounce  of  the  tincture  caused,  in  a  female  adult,  persistent  nausea 
and  vomiting,  attended  by  alarming  prostration  and  irregular  action 
of  the  heart,  lasting  several  hours.  Two  fluid  drachms  of  the 
tincture,  taken  at  intervals  of  a  few  days  by  another  strong  woman, 
uniformly  produced,  during  complete  quietude  in  the  sitting  pos- 
ture, nausea  w^ith  slight  increase  in  the  force  of  the  pulse  during 
the  first  two  hours,  following  by  a  progressive  diminution  of  the 
natural  force  and  frequency  (from  15  to  20  beats)  of  the  pulse,  and 
a  feeling  of  lethargy;  and  then,  on  resuming  the  erect  posture,  a 
return  of  the  nausea,  ending  in  intermittent  retching  with  occasional 
vomiting  and  faintness,  outbreaks  of  perspiration  and  a  weak 
irregular  action  of  the  heart,  attended  by  fluttering  and  occasional 
palpitation  in  the  cardiac  region,  effects  which  persisted  for  several 
hours.  These  effects  very  closely  resemble  those  which  I  have 
attributed  to  derangement  of  the  vagus  nerves  (see  action  of  opium). 
Less  powerful  doses  (2  fluid  drachms  of  the  succus,  or  5  grains  of 
the  freshly  powdered  leaves),  produced,  with  equal  uniformity, 
slight  nausea,  a  little  dizziness,  and  a  heavy  feeling  across  the  fore- 
head for  three  or  four  hours,  attended  and  usually  followed  by 
languor  and  mental  depression,  without  any  appreciable  influence 
on  the  heart  or  pulse.  I  am  inclined  to  conclude  that,  apart  from  its 
cerebral  effects  (which  are  probably  due  to  disturbance  of  the  cerebral 
circulation  rather  than  to  a  direct  impression  on  the  sensorium),  digi- 
talis is  a  stimulant  both  of  the  sympathetic  and  of  the  vagus  nerve ; 
that  its  stimulant  action  on  the  former  is  comparatively  feeble,  when 
used  in  large  doses,  being  soon  effaced  by  the  more  powerful  actioji 
on  the  vagus.  This  conclusion  is  borne  out  by  observations  of  its 
effects  in  disease,  for  although  digitalis  will,  in  full  doses,  produce 
a  weak  and  irregular  action  of  the  heart  in  the  healthy  condition, 
it  will  be  found  to  give  tone  and  regularity  to  a  heart  enfeebled  by 
debility  or  embarrassed  by  valvular  disease.  There  can  be  no  doubt 
that  digitalis  is  tolerated  to  a  far  greater  extent  in  a  state  of 
debility  than  in  one  of  vigorous  health;  and  it  is  consistent  wdth 
our  knowledge  of  the  bodily  functions,  and  of  the  action  of  other 
medicines,  to  assume  that  the  healthy  function  is  embarrassed  by 

*  The  preparations  used  were  a  tincture  and  succus  prepared  for  me  by  Mr 
Buckle  oi"  Gray's  Inn  Road.  London,  from  carefully  selected  plants. 
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a  stimulns  whicji  is  beneficial  to  it  wlien  in  a  state  of  depression. 
It  appears,  too,  that  the  sympathetic  nervous  system,  as  compared 
with  the  vagus,  appropriates  to  itself,  so  to  speak,  a  larger  share  of 
the  influence  of  digitalis  in  the  latter  condition  than  in  the  former. 

The  direct  result  of  the  action  of  digitalis  on  the  sympathetic  is 
to  increase  the  contractile  force  of  the  heart  and  diminish  the  calibre 
of  the  blood-vessels,  and  the  only  question  that  remains  is  whether 
this  stimulant  action  on  the  involuntary  muscular  fibre  is  of  a 
spasmodic  character,  tetanising  the  heart,  and  so  arresting  the  vital 
functions.  Strychnia,  we  know,  exerts  in  proper  doses  a  continu- 
ously tonic  influence  on  the  voluntary  muscular  system,  which  in 
larger  doses  passes  into  intermittent  spasm,  and  it  may  be  so  with 
digitalis  in  res]Dect  of  the  involuntary  muscle;  indeed,  the  observa- 
tions of  Dr  Dickinson  (Medico-Chirurg.  Trans,  vol.  xxxix.)  show  that 
digitalis  directly  induces  this  spasmodic  action  in  the  uterine  mus- 
cular fibre,  and  that  the  spasm  is  forcible  enough  to  cause  pain. 
In  the  use  of  digitalis,  we  must  therefore  be  guided  by  the  funda- 
mental fact  that  it  directly  promotes  contraction  of  the  involuntary 
muscular  fibre.  In  this  it  agrees  with  ergot,  but  there  is  this 
essential  diff'erence  between  the  two  drugs,  the  influence  of  digitalis 
is  chiefly  directed  to  the  thoracic  viscera — notably  the  heart  and  the 
stomach,  while  that  of  ergot  is  chiefly  expended  on  the  abdominal 
and  pelvic  viscera,  and  notably  the  uterus.  Digitalis  is  a  valuable 
remedy  in  cardiac  and  arterial  disease,  acting  as  a  tonic  in  debility 
of  the  muscular  fibre,  of  which  irregular  or  intermittent  action  of 
the  heart  is  so  often,  the  indication;  and  as  a  sedative  where  there  is 
undue  action  either  from  general  nervous  irritability,  or  in  the  palpi- 
tation attending  debility,  exophthalmic  goitre,  valvular  disease,  or 
aneurism.  Owing  to  its  action  on  the  uterine  fibre,  as  pointed  out 
by  Dr  Dickinson,  it  is  useful  in  hemorrhage  from  a  lax  condition  of 
the  viscus,  or  the  presence  of  internal  tumours.  It  is  also  ex- 
tremely serviceable  in  haemorrhage,  whether  active  or  passive,  tran- 
quillising,  as  it  does,  the  action  of  the  heart,  and  at  the  same  time 
diminishing  the  calibre  of  the  blood-vessels.  For  this  reason  it  is 
also  very  beneficial  in  the  early  stage  of  inflammation^  and  par- 
ticularly in  congestion  of  the  kidneys  and  lungs.  In  general 
febrile  conditions  it  may  be  given  to  diminish  the  pulse  and  tem- 
perature. In  congestion  of  the  internal  viscera  and  the  dropsy 
often  consequent  thereupon,  digitalis  exhibits  an  action  which  is  not 
witnessed  in  other  conditions,  that  of  diuresis.  This  action  is  no 
doubt  due  to  the  contraction  of  the  dilated  capillaries  and  smaller 
blood-vessels,  whereby  the  force  and  rapidity  of  the  circulation  in 
the  part  are  both  increased.  In  certain  dropsies  of  a  sthenic  char- 
acter, where,  after  the  effusion,  the  blood-vessels  have,  under  the 
influence  of  irritation,  somewhat  recovered  their  tone,  it  has  been 
observed  that  digitalis  fails  to  increase  the  flow  of  urine,  and  the 
use  of  digitalis  in  dropsy  must  therefore  be  discriminative.  Large 
doses  of  digitalis  have  been  recommended  in  delirium  tremens. 
The  doses  in  some  cases  have  been  so  large  that  it  had  been  well 
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to  have  had  positive  proof  of  the  medicinal  value  of  the  drug  em- 
ployed. In  the  absence  of  such  evidence,  and  from  my  observatioriS 
of  the  potent  effects  of  much  smaller  doses  of  the  tincture,  I  am 
inclined  to  estimate  it  very  low.  The  results  of  the  treatment  of 
delirium  tremens  by  this  drug  in  King's  College  Hospital,  at  the 
time  when  I  was  connected  with  this  institution,  were  very  far 
from  encouraging  confidence  in  this  practice.  Its  use  as  a  depres- 
sent  in  acute  mania  carries  with  the  recommendations  both  of 
reason  and  experience.  But  in  the  absence  of  inflammation, 
conium  is  a  far  more  suitable  remedy  in  this  condition. 

Digitalis  is  supposed  to  accumulate  in  the  system,  and  at  inter- 
vals to  exert  a  powerful  depressent  action  on  the  heart.  This  mis- 
taken notion  is  due  to  the  fact  that  the  effects  of  digitalis  are  very 
prolonged,  and  the  accidents  which  have  been  attributed  to  accu- 
mulation have  been  really  caused  by  a  too  frequent  repetition  of  the 
dose.  A  full  dose  should  not  be  given  oftener  than  once  in  twenty- 
four  hours,  and  when  small  doses  are  given  continuously  twice  or 
thrice  a  day  to  a  patient  in  the  recumbent  posture,  the  pulse  should 
be  carefully  examined  at  intervals  of  a  few  days  in  the  sitting  or 
erect  posture. 

Dose. — Of  the  powdered  leaves,  J  to  2  grains. 

Antidotes. — In  the  syncope  induced  by  opium,  I  have  showii  that 
atropia  (oV  of  a  grain  injected  subcutaneously)  is  the  appropriate 
remedy,  and  I  infer,  therefore,  that  its  use  would  be  equally 
effectual  in  poisoning  by  digitalis.  Diffusible  stimulants  and 
friction,  with  warmth  to  the  surface  would  be  necessary  adjuncts. 

2.  Digitalinum,  P.B.     Digitalin, 

The  process  adopted  by  the  Pharmacopoeia  for  the  isolation  of  the 
active  principle  of  digitalis  is  that  of  Homolle.  It  is  as  fol- 
lows : — 

Preparation. — Digest  40  ounces  of  digitalis  leaf  in  coarse  powder 
with  1  gallon  of  rectified  spirit  for  twenty-four  hours,  at  a  tempera- 
ture of  120°,  then  put  them  into  a  percolator,  and  when  the  tincture 
has  ceased  to  drop  exhaust  the  leaf  by  the  slow  percolation  of  another 
gallon  of  rectified  spirit.  Distil  off  the  greater  part  of  the  spirit, 
and  evaporate  the  remainder  over  a  water  bath  until  the  whole  of 
the  alcohol  has  been  dissipated.  Mix  the  residual  extract  with  5 
ounces  of  ivater,  to  which  -J  ounce  of  acetic  acid  has  been  previously 
added,  and  digest  the  solution  thus  formed  with  ^  ounce  of  purified 
animal  charcoal,  then  filter  and  dilute  the  filtrate  with  water  until 
it  measures  1  pint.  Add  solution  of  ammonia  nearly  to  neutralisa- 
tion, and  afterwards  160  grains  of  tannic  acid  dissolved  in  3  ounces 
of  water.  Wash  the  precipitate  formed  with  a  little  water ;  mix  it 
with  a  small  quantity  of  rectified  spirit  and  J  ounce  of  oxyde  of  lead, 
and  rub  them  together  in  a  mortar.  Place  the  mixture  in  a  flask, 
and  add  to  it  4  fluid  ounces  of  rectified  spirit;  raise  the  temperature 
to  160°,  and  keep  it  at  this  heat  for  about  an  hour;  then  add  J  ounce 
of  purified  animal  charcoal;  filter ;  from  the  filtrate  carefully  drive 
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off  the  spirit  by  the  heat  of  a  water  bath ;  and  lastly,  wash  the 
residue  repeatedly  with  pure  cether. 

In  this  process  an  alcoholic  extract  of  the  dried  leaf  is  first  formed. 
The  digitalin  is  dissolved  out  of  this  by  dilute  acetic  acid.  After 
nearly  neutralising  the  acid  by  ammonia,  the  digitalin  is  precipi- 
tated as  tannate,  the  tannic  acid  is  subsequently  removed  by  lead, 
with  which  it  forms  an  insoluble  compound,  from  which  the  digi- 
talin is  extracted  by  hot  spirit.  Washing  with  sether  is  directed  to 
free  the  digitalin  from  resin. 

Characters  and  Tests. — In  porous  mammillated  masses  or  scales, 
inodorous,  intensely  bitter;  readily  soluble  in  spirit,  almost  insoluble 
in  water  and  in  pure  aether;  it  dissolves  in  acids,  but  does  not  form 
wdth  them  neutral  compounds.  Its  solution  in  hydrochloric  acid  is 
of  a  faint  yellow  colour,  but  rapidly  becomes  green.  It  is  precipi- 
tated by  tannic  acid.  It  leaves  no  residue  when  burned  with  free 
access  of  air.  It  powerfully  irritates  the  nostrils,  and  is  an  active 
poison,  producing  the  effects  of  the  plant,  and,  according  to  Homolle, 
possessing  100  times  the  potency  of  the  dried  leaves. 

Dose. — ^V^^  to  -jVth  of  a  grain.  If  made  into  pills  it  should  pre- 
viously l)e  dissolved  in  spirit,  and  added  in  solution  to  the  other 
ingredients,  in  order  to  ensure  equal  subdivision  of  the  drug. 

3.  Infusum  Digitalis,  P.B.     Infusion  of  Digitalis. 

Infuse  30  grains  of  dried  digitalis  leaves  in  10  fluid  ounces  of 
boiling  water  for  an  hour,  and  strain. 

Dose. — 2  to  4  fluid  drachms.  It  may  be  given  for  days  every  four 
or  six  hours. 

4.  Succus  Digitalis.     Digitalis  Juice. 

1  have  used  this  preparation  for  the  last  six  years,  and  prefer  it  to 
the  tincture  on  account  of  its  more  pleasant  taste  and  odour.  It  is 
of  a  rich  reddish-brown  colour,  and  when  prepared  (as  directed  for 
Succus  conii)  from  wild  plants  it  is  about  half  the  strength  of  the 
tincture.  Varying,  as  it  must  do,  on  account  of  locality  and  season,  I 
nevertheless  believe  it  is  a  more  reliable  preparation  than  the  tincture. 

5.  Tinctura  Digitalis,  P.B.     Tincture  of  Digitalis. 

Prepared  by  exhausting  2J  ounces  of  digitalis  leaves  in  coarse 
powder  with  1  pint  of  proof  spirit,  in  the  manner  prescribed  for 
Tinctura  aconiti,  and  obtaining  1  pint  of  the  tincture. 

Dose. — 10  to  30  minims. 

SoLANACE^,  Juss,     The  Potato  Family. 

This  Order  is  "very  closely  allied,  on  the  one  hand,  to  Scrophulariacefe, 
and,  on  the  other,  to  Convolvulacese.  It  is  hardly  distinguished  from  .the 
former  by  a  regular,  often  plicate  corolla,  and  5  stamens. 

NICOTIANA  TABACUM,  Linn.     Tobacco. 

Tobacco  was  introduced  from  America  about  the  middle  of  the 
16th  century,  and  is  now  exteiisively  cultivated  in  most  parts 
of  the  world. 
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Characters. — Stem  erect,  branched  and  viscid,  from  2  to  6  feet  high.  Leaves 
sessile,  oblong,  lanceolate,  the  lower  ones  decurrent,  very  large,  a  little  hairy, 
viscid.  Flowers  in  terminal  panicles.  Bracts  linear-acute.  Calyx  tubular, 
swelling,  5-cleft,  hairy,  glutinous.  Corolla  rose-coloured,  funnel-shaped, 
throat  inflated,  ventricose,  limb  spreading,  plicate,  5-cleft  with  acuminate 
segments.  Stamens  5,  declinate.  Ovary  ovate.  Style  long.  Stigma  emar- 
ginate.  Capsule  2-celled,  2-valved,  opening  crosswise  at  top,  valves  finally 
bifid.  Seeds  numerous,  small,  kidney-shaped. — Nees  von  E.  194 ;  Steph.  and 
Church,  pi.  37. 

The  odour  of  the  fresh  plant  is  heavy,  the  taste  bitter  and  dis- 
agreeable, the  leaves  invariably  turn  cinnamon  brown  on  drying. 
Tobacco  exists  in  two  forms, — the  dried  leaf  and  the  manufactured 
leaf  The  object  of  the  manufacturer  is  to  destroy,  by  a  process  of 
fermentation,  albuminous,  resinous,  and  gummy  constituents,  which 
give  rise  to  unpleasant  products  in  smoking ;  aromatic  ferment-oils 
are  also  developed  in  the  process.  Sugar  or  liquorice  are  added  to 
the  fermented  leaf  to  give  it  the  required  pliability  and  consistency. 

1.  Tabaci  folia,  P.B,     Leaf  Tobacco. 

The  dried  leaves  of  Virginian  tobacco,  the  plant  above  described. 
Cultivated  in  America,  and  not  manufactured. 

Characters  and  Constituents. — Large  mottled-brown  ovate  or  lan- 
ceolate acuminate  leaves,  bearing  numerous  short  glandular  hairs; 
having  a  peculiar  heavy  odour  and  nauseous  bitter  taste;  yielding, 
when  distilled  with  solution  of  potash,  an  alkaline  fluid  which  has 
the  odour  of  nicotia,  and  precipitates  with  perchloride  of  platinum 
and  tincture  of  galls. 

Virginian  tobacco  contains  from  6  to  7  per  cent,  of  nicotia 
(C10H14N2),  the  active  constituent  of  the  plant.  Nicotia  (nicotylia, 
nicotine)  is  a  colourless,  volatile  and  inflammable  oily  liquid,  of  sp. 
gr.  1"048;  boils  at  480°,  and  has  a  powerful  and  very  acrid  odour  of 
tobacco  and  a  burning  taste.  It  is  very  soluble  in  water  and  the  fixed 
oils,  and  is  miscible  in  all  proportions  with  alcohol  and  aether.  It 
is  powerfully  alkaline  and  basic,  but  most  of  its  salts  are  deliquescent, 
and  therefore  crystallise  with  difficulty.  The  double  chloride  of 
nicotia  and  zinc,  however,  forms  bold  crystals,  and  the  iodine  com- 
pound (C^oH^^Nglg)  separates  from  a  concentrated  solution  in  ruby- 
red  crystals.  Mercuric  chloride,  plumbic  acetate,  and  tannic  acid 
give  white  precipitates  with  a  solution  of  nicotia;  with  the  cupric 
salts  it  yields  a  blue  solution,  like  that  formed  by  ammonia. 

Nicotia  exists  in  the  plant  in  combination  with  citric  and  malic 
acids,  and  may  be  easily  separated  by  mixing  a  strong  aqueous  solu- 
tion with  one  of  potash,  which  liberates  the  alkaloid,  and  then  shak- 
ing the  mixture  with  aether,  which  dissolves  out  the  nicotia  and 
carries  it  to  the  surface.  In  order  to  purify  it  from  resin  and  fatty 
matters,  oxalic  acid  is  added  to  the  aetherial  solution ;  the  oxalate  of 
nicotia  being  insoluble  in  aether  separates  as  a  dense  syrupy  layer. 
This  is  washed  several  times  with  aether,  and  the  nicotia  is  then 
liberated  by  potash,  removed  by  aether,  and  distilled,  after  the  aether 
has  been  allowed  to  evaporate,  in  a  current  of  hydrogen. 

2  H 
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Tobacco  leaves  yield,  on  distillation  with  water,  a  concrete  vola- 
tile oil  called  nicotianin  or  tobacco  camphor;  it  is  tasteless  and  crystal- 
line; they  are  also  remarkable  for  the  large  quantity  (16  to  27  per 
cent.)  of  inorganic  matter.  The  bases  are  chiefly  potash  and  lime, 
which  are  combined  with  nitric,  phosphoric,  malic,  and  citric  acids. 

Action  and  Uses. — Nicotia  is  a  most  energetic  poison,  producing  in 
doses  of  J  to  ^  a  grain  faintness,  intense  and  persistent  nausea, 
vomiting,  and  purging,  with  cold  clammy  sweat  and  complete  mus- 
cular relaxation.  Owing  to  the  volatility  of  nicotia,  the  same  efi'e.cts 
are  produced  by  smoking  40  grains  of  manufactured  tobacco,  if  the 
individual  be  unaccustomed  to  its  use.  The  use  of  tobacco  is  so 
common  that  we  are  apt  to  underrate  its  extremely  poisonous  nature. 
An  infusion  of  30  grains  of  tobacco  has  proved  fatal  (Copland). 
The  expressed  juice  of  the  leaf,  applied  to  the  head  of  a  boy  aged 
eight  for  the  cure  of  ringworm,  caused  death  in  3^  hours  (Weston). 
Death  is  preceded  by  complete  collapse  and  sometimes  convulsions, 
and  it  appears  to  be  due  to  paralysis  of  the  respiratory  movements. 
Smoking  is  said  to  have  a  tranquillising  effect  on  the  cerebral  func- 
tion, and  where  there  is  excess  of  bodily  vigour  and  restlessness  it 
no  doubt  has  this  effect,  but  it  must  be  regarded  as  a  consequence 
of  the  depression  of  motor  activity  rather  than  the  result  of  a  direct 
action  on  the  cerebral  hemispheres.  By  a  general  depression  of  the 
nervous  function,  tobacco  no  doubt  diminishes  the  natural  appetites 
and  renders  abstinence  more  tolerable.  Such,  at  least,  we  may  assume 
to  be  the  effect  of  tobacco  before  the  S3^stem  has  become  thoroughly 
accustomed  to  its  use  ;  but  how  long  and  to  what  extent  this  effect 
persists  is  doubtful,  for  many  men  use  half  an  ounce  of  tobacco  every 
day  without  experiencing  any  of  the  effects  which  yVth  oi  that 
quantity  invariably  produce  in  a  person  unaccustomed  to  its  use. 
It  is  to  be  observed,  however,  that  depression  of  the  respiratory 
function  at  once  puts  the  habitual  smoker  on  a  level  with  the 
abstainer  in  respect  of  susceptibility  to  the  action  of  nicotia. 

The  medicinal  use  of  tobacco  depends  on  its  antispasmodic  or  muscle- 
relaxing  poiver,  and  it  has  been  employed  on  this  account  in  spasmodic 
asthma  and  tetanus,  and  for  the  relief  of  strangulated  hernia,  and  the 
reduction  of  dislocations;  but  its  use  in  these  last  named  conditions 
has  been  superseded  by  that  of  chloroform.  In  the  form  of  enema  it 
is  given  for  the  relief  of  spasmodic  colic  and  spasmodic  retention  of 
the  urine.  Locally,  as  snuff,  it  is  errhine,  and  it  may  often  be  advan- 
tageously employed  in  this  form  to  arouse  the  respiratiory  functions 
(as  in  poisoning  by  opium  and  prussic  acid),  or  to  promote  discharge 
from  the  nares  for  the  relief  of  cerebral  congestion  or  megrim. 

Antidotes. — Diffusible  stimulants,  external  warmth,  and  arlificial 
respiration. 

2.  Enema  Tabaci,  P.B.     Tobacco  Enema. 

Infuse  20  grains  of  leaf  tobacco  (see  above)  with  10  ounces  of  water 
in  a  covered  vessel  for  half  an  hour,  and  strain. 

It  is  used  for  the  relief  of  strangulated  hernia  and  spasmodic 
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retention  of  faeces  or  uriae.  Not  more  than  2  fluid  ounces  should 
be  given  at  once  to  a  delicate  woman,  nor  should  we  give  the  whole 
to  a  robust  man  without  due  consideration,  unless  indeed  he  is 
accustomed  to  the  use  of  tobacco. 


HYOSCYAMUS  NIGEE,  Linn.     Henbane. 

This  indigenous  plant  has  been  employed  in  medicine  from  the 
earliest  times;  is  the  vo(T>cvoi/^og  of  the  Greeks,  thehunj  of  the  Arabs, 
and  the  henbell  or  belene  of 
Anglo  -  Saxon  writers.  The 
seeds  are  known  by  the 
name  of  Kliorassani  ujwain 
in  India. 

Characters.  —  Biennial,  but 
under  favourable  conditions  an- 
nual. Roots  spindle  -  shaped, 
those  of  biennial  plants  resem- 
bling small  parsnep-roots.  The 
j^Iants  in  the  first  year  throw 
up  a  tuft  of  radical  leaves  which 
are  petiolated,  woolly,  and  pos- 
sess little  of  that  clamminess 
and  odour  Avhich  are  peculiar 
to  the  mature  plant.  Flowering 
stem  from  1  to  3  feet  high,  sel- 
dom branched,  hairy ;  hairs 
,i2;]andular  and  viscid.  Leaves 
sessile,  subamplexicaul,  occa- 
sionally decurrent,  lower  ones 
sometimes  stalked,  oblong 
acute,  coarsely  and  unequally 
cut  or  sinuate,  apparently  pin- 
natifid,  clammy,  and  foetid,  of 
a  pale  dull-green  colour,  slightly 
pubescent  with  long  glandular 
hairs,  like  those  of  the  stem, 
upon  the  midrib.  Flovjers  nearly 
sessile,  axillary  unilateral,  erect, 
much  shorter  than  the  leaves.  Calyx  funnel-shaped,  5-lobed,  villous.  Corolla 
funnel-shaped,  limb  spreading,  5-lobed,  not  quite  equal,  of  a  dull  straw- 
colour,  marked  with  d^rk  purple  veins.  Stamens  5,  declinate  ;  filaments 
pubescent.  Ovary  ovoid,  shining,  2-celled,  with  numerous  ovules  attached  to 
the  placentae.  Style  filiform.  Stigma  capitate.  Capsule  opening  trans- 
versely by  a  convex  lid,  2-celled,  many-seeded.  Seeds  small,  roundish,  finely 
dotted,  of  a  light  grey  colour.  Habitat,  waste  grounds  throughout  Europe 
and  in  Persia. — Nees  von  E.  192  ;  Steph.  and  Church,  pi.  9. 

There  are  two  varieties  of  henbane,  the  annual  and  the  biennial 
kind.  The  latter,  being  most  esteemed,  is  cultivated  by  Mr  Ransom 
at  Hitchin,  where  about  four  acres  are  set  apart  for  it.  The  yield 
is  from  1  to  5  tons  of  leaves  per  acre  annually.  The  leaves  of  the  first 
year  are  gathered  in  August  to  be  sold  as  Folia  hgoscyami.  Those 
gathered  in  July  of  the  second  year  are  more  active,  and  are  used  to 
make  the  extract.     From  4  to  7^  lb.  of  this  are  obtaiaed  from  1  cwL. 


Fig.  74. — Hyoscyamus  niger.    1.  Pistil;  2  Corolla 
laid  open ;  3.  Capsule  dehiscent. 
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of  the  plant.  (P.  J.  1860).  The  Pharmacopoeia  directs  that  the 
l)iennial  plant  should  alone  be  employed,  and  that  the  leaves  should 
be  collected  when  the  plant  is  in  flower.  But  annual  plants,  when 
properly  grown,  are  not  devoid  of  active  properties.  Dr  Eoyle  culti- 
A^ated  henbane  largely  in  the  botanic  garden  at  Saharunpore,  where, 
from  the  nature  of  the  climate,  the  whole  process  of  cultivation, 
including  the  ripening  of  the  seed,  was  completed  between  the 
months  of  October  and  March.  The  extract  made  from  these  plants 
was  highly  approved  of  l3y  several  medical  oflicers,  and  pronounced 
by  Mr  Twining,  after  trial  in  the  General  Hospital  at  Calcutta,  to 
be  of  "  most  excellent  quality^'  {HimaL  Bot.  p.  281).  But  the  secre- 
tions of  plants  growing  in  a  colder  and  moister  climate,  or  in  seasons 
having  these  characteristics,  may  not  come  to  as  great  perfection  in 
the  first  year.  Dr  Christison  states,  "  that  inferiority  of  cultivated 
plants,  if  it  exists  at  all,  seems  not  appreciable  in  practice;"  and,  with 
respect  to  the  period  at  which  the  leaves  acquire  their  activity,  he 
says,  "  I  have  found  them  sufiiciently  active  even  in  the  spring,  be- 
fore the  appearance  of  the  flowering  stem." 

Hyoscyami  folia,  P.B.     Henbane  Leaves. 

The  fresh  leaves,  with  the  branches  to  which  they  are  attached, 
of  the  plant  above  described;  also  the  leaves  separated  from  the 
branches  and  carefully  dried;  gathered  from  wild  or  cultivated 
British  biennial  plants  when  about  two-thirds  of  the  flowers  are 
'.expanded. 

Characters  and  Constituents. — Leaves  sinuated,  clammy  and  hairy. 
The  fresh  herb  has  a  strong  unpleasant  odour  (like  the  rankest 
odour  of  the  sudoriparous  glands  of  the  axilla),  and  a  slightly  acrid 
taste,  which  disappears  on  drying.  The  fresh  juice  dropped  into  the 
eye  dilates  the  pupil. 

The  essential  constituent  of  the  plant  is  hyoscyamia  (C15H23NO3) 
(Hohn  and  Beichardt),  an  oily  liquid,  which  concretes  after  a  time 
into  warty  crystals.  It  has  a  heavy  tobacco-like  odour,  and  a  slightly 
acrid,  bitter,  tobacco-like  taste.  It  is  soluble  in  water,  alcohol, 
jether,  chloroform,  and  benzol.  It  is  slowly  decomposed  by  caustic 
alkalies  in  the  cold,  and  when  boiled  with  baryta  water  it  is  resolved 
into  a  volatile  alkaloid  called  hyoscina  (Cf-H^gN),  and  hyoscinic  acid 
(C9H10O3)  a  crystallisable  substance  having  an  odour  resembling 
impure  iDenzoic  acid. 

The  following  is  the  process  which  I  have  adopted  for  the  separa- 
tion of  the  hyoscyamia.  Macerate  the  freshly  ground  seeds  for  eight 
days  in  a  percolator  with  1  ^Dint  of  water,  containing  1  per  cent,  of 
sulphuric  acid,  then  percolate,  and  allow  warm  (100°)  water  to  pass 
until  the  fluid  has  only  a  very  faint  acid  reaction,  and  a  feeble  dilat- 
ing power  on  the  pupil.  About  6  pints  of  fluid  are  thus  obtained. 
Spread  this  in  shallow  layers  on  a  number  of  flat  dishes,  and  evapo- 
rate spontaneously  in  a  dry  warm  room  to  about  8  ounces,  strain 
from  deposited  crystalline  matter  (chiefly  sulphate  of  potash),  neu- 
tralise with  carbonate  of  baryta,  and  wash  with  successive  portions 
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of  a  mixture  of  aether  (9  vols.)  and  alcohol  (1  vol.)  until  nothing 
more  is  removed.  Recover  the  sether  by  distillation,  and  allow  the 
alcoholic  solution  of  hyoscyamia  to  evaporate  spontaneously  to  dry- 
ness. Digest  the  residue  in  water,  neutralise  with  sulphuric 
acid,  and  filter  from  resinous  matter.  Let  the  aqueous  solution  of 
sulphate  of  hyoscyamia  evaporate  spontaneously  in  a  current  of  dry 
air,  and  dry  over  a  dish  of  sulphuric  acid.  From  this  the  alkaloid 
may  be  removed  by  solution  of  the  sulphate  in  water,  neutralisation 
with  carbonate  of  soda,  and  evaporation  by  aether.  But  the  sulphate 
as  above  prepared  is  a  suitable  form  for  use.  It  is  a  bright  sherry- 
brown,  gummy,  semi-crystallised  mass,  retaining  the  odour  and  taste 
of  the  alkaloid.  A  solution  carefully  evaporated  deposits  a  radiated 
mass  of  soft  deliquescent  prisms.  The  aqueous  solution  of  this  salt 
is  very  j^ermanent;  I  have  kept  it  unimpaired  for  seven  years.  One 
pound  of  tlie  acid  yields  about  20  grains  of  the  salt,  of  which  1  part 
in  100 "000  of  water  dilates  the  human  pupil  from  ^th  to  ^th,  and 
maintains  it  so  for  five  or  six  hours.  |th  of  a  grain  given  subcutane- 
ously  produced  effects  equal  to  3  fluid  ounces  of  the  succus,  or  2  fluid 
ounces  of  the  tincture.  The  following  observations  on  the  action  of 
the  Hyoscyanuis  were  made  with  this  salt,  and  corroborated  by  the 
effects  of  the  tincture  given  by  the  mouth  (see  Old  Vegetable  Neurotics, 
p.  322,  et  seq.) 

Action  and  uses. — Henbane,  like  belladonna,  produces  dilatation  of 
the  pupil,  somnolency,  a  parched  condition  of  the  tongue  and  mouth, 
and  in  sufficient  doses  delirium.  The  general  action  of  henbane  on 
the  secretions  and  nervous  system  agrees  in  all  respects  with  that  of 
belladonna,  and  the  results  of  its  action  are  the  same,  but  the  influ- 
ence of  henbane  on  the  cerebrum  and  motor  centres  is  somewhat 
greater,  while  its  stimulant  action  on  the  sympathetic  is  less.  Both 
drugs  directly  stimulate  the  heart,  but  after  moderate  doses  the 
action  of  henbane  re&ults  in  a  sedative  effect.  Small  doses  of  hen- 
bane are  sedative  and  tonic  to  the  heart;  large  doses  excite  it,  and 
excessive  doses  depress  it  almost  as  readily  as  those  of  belladonna. 
Both  drugs  produce  relaxation  of  the  voluntary  muscles  and  of  the 
occluding  fibres  of  the  intestines  and  bladder.  The  following  are 
the  effects  of  sulphate  of  hyoscyamia  given  subcutaneously  in  in- 
creasing doses :  ^^th  of  a  grain  is  followed  by  slight  somnolency,  dry- 
ness of  the  mouth,  and  dilatation  of  the  pupil.  At  first  there  is  a 
little  increase  in  the  force  and  volume  of  the  pulse,  but  this  is  soon 
followed  by  a  progressive  diminution  in  its  frequency  up  to  the  end 
of  the  second  or  third  hour,  when  the  diminution  amounts  to  about 
twenty-five  beats.  A  moderate  dose,  the  aVth  to  the  -g^^th  of  a  grain, 
causes  the  same  cardiac  effects  with  acceleration  of  its  action  during 
the  first  thirty  or  forty  minutes,  excessive  giddiness,  more  decided 
somnolency,  a  parched  condition  of  the  tongue,  mouth  and  fauces,  and 
free  dilatation  of  the  pupil,  these  symptoms  lasting  for  about  two 
hours,  and  then  rather  suddenly  declining.  The  ^Vlh  to  the  -j^jth  of  a 
c^rain  is  followed  by  the  same  effects  in  greater  degree  and  more  pro- 
longed, accompanied  by  either  wakeful,  quiet,  and  usually  pleasing 
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delirium,  with  illusions  of  sight;  or  with  such  excessive  somnolency 
that  the  patient  cannot  keep  the  eyelids  raised  for  a  few  seconds,  and 
when  aroused  lapses  again  into  a  dreamy  sleep,  broken  hy  occasional 
mutterings  and  slight  jerkings  of  the  limbs.  In  either  case  the 
power  of  maintaining  the  erect  posture  will  be  lost,  and  at  best  the 
patient  reels  like  a  drunken  man. 

Hyoscyamia  passes  unchanged  and  undiminished  through  the 
blood,  and  is  wholly  eliminated  by  the  kidneys,  producing  diuresis. 
I  have  detected  its  presence  in  the  urine  eighteen  minutes  after  the 
subcutaneous  injection  of  the  4V  oi  a  grain  of  the  sulphate.  It  pro- 
duces temporary  palsy  of  the  muscular  fibres  of  the  bladder,  caus- 
ing retention,  or  at  least  dribbling  of  the  urine  on  endeavouring  to 
void  the  secretion,  for  some  hours  after  the  dose.  From  the  fore- 
going account  of  its  action,  it  is  easy  to  deduce  the  remedial  uses  of 
henbane.  1.  As  a  general  sedative  to  the  heart  it  claims  our  first 
consideration;  and  in  emotional  disturbances  of  the  organ,  the  sub- 
cutaneous use  of  the  ^  of  a  grain  of  sulphate  of  hyoscyamia  exer- 
cises a  speedy  and  beneficial  influence.  In  cardiac  and  pulmonary 
asthma  it  is  a  valuable  remedy.  In  excited  cardiac  action  from 
valvular  disease,  and  in  the  angina  which  sometimes  attends  this 
condition,  henbane  often  gives  great  and  speedy  relief.  2.  As  an 
anodyne  I  have  used  the  alkaloid  subcutaneously  very  successfully 
in  sciatica  and  visceral  neuralgia.  In  renal  colic  it  is  especially 
valuable,  for  the  drug  has  iu  this  condition  both  a  general  and  a 
local  action,  the  whole  of  the  hyoscyamia  passing  over  the  irritated 
surface.  In  nephritis  it  is  a  topical  remedy,  and  is  most  beneficial 
in  allaying  inflammatory  irritation  of  the  organ.  3.  In  spasmodic 
affections  of  the  uterus,  the  bladder,  the  urethra,  and  erectile  tissue 
(as  in  chordee),  henbane  is  most  beneficial.  Spasmodic  enuresis 
rapidly  disappears  under  its  use.  By  relaxing  the  cervical  canal,  it 
gives  great  relief  in  spasmodic  dysmenorrhoea.  4.  In  hypochon- 
driasis and  emotional  epilepsy  I  have  found  it  serviceable  in  full 
doses  (from  J  to  1-|  ounce  of  the  juice,  or  |-  to  1  ounce  of  the  tinc- 
ture). In  convulsive  and  cerebral  diseases  generally,  the  use  of 
henbane  is  contra-indicated. 

Feeble  old  persons  are  remarkably  susceptible  of  its  action,  and 
are  often  unpleasantly  affected  by  ordinary  doses. 

It  may  be  advantageously  combined  with  opium,  which  intensifies 
and  prolongs  its  action;  the  henbane,  on  the  other  hand,  increases 
the  anodyne  effect  of  the  opium,  and  counteracts  its  tendency  to 
cause  sickness  and  subsequent  constipation. 

Incompatibilities.  —  The  caustic  alkalies  which  decompose  the 
hyoscyamia  at  temperatures  below  100°,  however,  the  action  is  slow, 
and  is  only  observed  after  the  alkali  has  been  24  hours  or  more  in 
contact,  so  that  a  dose  of  caustic  alkali  may  be  taken  with  one  of 
henbane  without  impairing  the  action  of  the  latter. 

2.  SuGGUs  Hyoscyami,  P.B.     Henbane  Juice. 

Preparation. — Bruise  the  fresh  leaves  and  young  branches  of  the 
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plant  in  a  stone  mortar,  press  out  the  juice,  and  to  every  three  mea- 
sures of  it  add  one  of  spirit.  Set  aside  for  seven  days,  and  filter. 
Keep  it  in  a  cool  place. 

Three  fluid  ounces  are  equivalent  to  2  ounces  of  the  tincture,  or 
^th  of  a  grain  of  sulj^hate  of  hyoscyamia  given  subcutaneously. 

Dose. — As  a  hypnotic  or  antispasmodic  -^  a  fluid  ounce;  as  a 
renal  or  vesical  anodyne  and  antispasmodic,  1  fluid  drachm  thrice 
a  day;  for  old  people,  ^  a  drachm. 

3.  Tinctura  Hyoscyami,  P.B.     Tincture  of  Henbane. 

Prepared  by  exhausting  2J  ounces  of  the  leaves  in  coarse  powder 
with  a  pint  of  proof  spirit  in  the  manner  directed  for  tincture  of 
aconite,  and  obtaining  1  pint  of  the  tincture. 

Now  that  a  succus  is  provided,  this  preparation  should  be  omitted ; 
for,  like  all  those  obtained  from  dried  leaves,  it  is  liable  to  great 
variation,  and  from  the  presence  of  a  large  quantity  of  nauseous 
oleo-resin,  this  tincture  is  particularly  disgusting.  The  succus  is 
not  quite  so  strong  as  the  tincture  prepared  from  the  recently  and 
carefully  dried  leaf,  but  it  is  to  be  preferred  in  every  other  respect. 
Two  fluid  ounces  of  tincture  are  equivalent  in  their  action  to  3  fluid 
ounces  of  the  succus,  and  to  J  of  a  grain  of  sulphate  of  hyoscyamia 
given  subcutaneously. 

Dose. — ^  to  2  or  4  fluid  drachms;  the  latter  to  be  taken  as  a 
single  occasional  dose,  as  an  antispasmodic,  anodyne,  or  hypnotic, 
where  opium  is  objectionable. 

4.  Extractum  Hyoscyami,  P.B.     Extract  of  Henbane. 
Preparation. — Bruise  the  fresh  leaves  and  young  branches  of  the 

plant  in  a  stone  mortar,  and  press  out  the  juice;  heat  it  gradually 
to  130°,  and  separate  the  green  colouring  matter  by  a  calico  filter. 
Heat  the  strained  liquor  to  200°  to  coagulate  the  albumin,  and  again 
filter.  Evaporate  the  filtrate  by  a  water-bath  to  the  consistence  of 
a  thin  syrup,  then  add  to  it  the  green  colouring  matter  previously 
separated,  and,  stirring  the  whole  assiduously,  continue  the  evapo- 
ration at  a  temperature  not  exceeding  140°,  until  the  extract  is  of  a 
suitable  consistence  for  forming  pills. 

In  this  process  the  albumin  is  removed  in  order  to  secure  the 
better  keeping  of  the  extract,  and  the  chlorophyll  is  returned  in  order 
to  give  it  a  good  colour  and  proper  consistence. 

Carefully  j)repared  extract  is  a  very  eflicient  preparation  of  hen- 
bane, and  it  is  a  valuable  adjunct  to  cathartics,  such  as  colocynth, 
podophyllin,  as  by  allaying  the  spasm  which  often  attends  the  con- 
dition for  which  these  were  prescribed,  it  facilitates  their  action, 
and  at  the  same  time  prevents  griping. 

Dose. — 5  to  10  grains.  The  last  named  dose  is  too  large  for  aged 
persons,  debilitated  by  disease. 

Pharmaceutical  Uses. — An  ingredient  (1  part  in  3)  of  Pilula 
colocynthidis  et  hyoscyami. 

Other  Species  of  Hyoscyamus. — In  the  south  of  Europe  H. 
alhus,  Linn.,  takes  the  place  of  our  indigenous  species.     H.  insanus. 
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Stocks,  a  native   of  Beluchistan,  and  possessed  of  very  powerful 
properties,  is  used  medicinally  and  for  smoking  in  India. 

ATROPA  BELLADONNA,  Linn.     Belladonna.     Deadly 

Nightshade. 

This  plant  has  heen  supposed  to  be  the  Mandragora  of  Theo- 
phrastus,  and  the  Strijchnos  manicos  of  Dioscorides;  but  it  has  been 


Fig.  75. — Atropa  Belladonna,    l.coralla,  opened;  2. pistil;  4.  fruit. 

distinctly  known  only  since  the  time  of  Matthiolus,  who  calls  it 
Solanum  majus,  and  tells  us  that  the  Venetian  ladies  used  water 
distilled  from  the  plant  as  a  cosmetic,  and  hence  the  plant  ac- 
([uired  the  name  Herha  Bella  donna.  It  is  generally  distributed 
throughout  Central  and  Southern  Europe,  and  is  indigenous  to  Eng- 
land, but  it  has  nearly  disappeared.     It  is  cultivated  for  medicinal 
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use  at  Hitchin,  where  4  acres  are  appropriated  to  this  purpose.    The 
yield  of  plant  varies  from  1  to  5  tons  per  acre. 

Characters. — The  plant  has  a  greyish  dingy  hue,  and,  when  bruised, 
a  foetid  odour.  Root  perennial,  hranched,  but  fleshy,  white  internally.  Stems 
annual,  herbaceous,  3-5  feet  high,  branched,  round,  slightly  downy  or 
velvety,  with  a  tinge  of  red.  Leaves  with  short  footstalks,  lateral,  often  in 
pairs  of  unequal  size,  broadly  ovate-acute,  entire,  smooth  and  soft,  4  or  5 
inches  in  length,  often  with  hairs  on  the  under- surface.  Flowers  solitary,  im- 
perfectly axillary,  stalked,  about  an  inch  in  length,  rather  drooping.  Calyx 
campanulate,  5-cleft.  Corolla  campanulate,  an  inch  long,  or  twice  the 
length  of  the  calyx,  greenish  towards  the  base,  but  of  a  dark  purple  towards 
its  5-lobed  equal  border.  Stamefis  5,  distant  above.  Style  as  long  as  the 
corolla.  Stigma  capitate.  Berry  seated  in  the  enlarged  calyx,  globose, 
2-celled,  of  a  shining  violet-black  colour,  about  the  size  of  a  small  cherrj^ 
with  a  longitudinal  furow  on  each  side,  2-celled,  containing  numerous  reni- 
form  seeds  in  a  mawkishly  sweet  pulp.  Flowers  in  June  or  July  ;  berries  are 
ripe  in  September. — Eng.  Bot.  pi.  552  ;  Nees  von  E.  191 ;  Flor.  Lond.  fasc. 
v.  pi.  16. 

The  whole  of  the  plant  is  rej^lete  with  a  deliriant  principle,  and 
both  leaves  and  root  are  prescribed  in  the  Pharmacopoeia. 

1.  Belladonnse  folia,  F.B.     Belladonna  Leaves. 

The  fresh  leaves^  with  the  branches  to  which  they  are  attached; 
also  the  leaves,  separated  from  the  branches  and  carefully  dried; 
gathered  from  wild  or  cultivated  British  plants  when  the  fruit  has 
begun  to  form. 

Characters  and  Constituents. — Leaves  alternate,  3  to  6  inches  long, 
ovate,  acute,  entire,  smooth,  the  uppermost  in  pairs  and  unequal. 
The  expressed  juice,  or  an  infusion  dropped  into  the  eye,  dilates  the 
pupil. 

Besides  the  ordinary  constituents,  the  leaf  contains  aspargifi 
(C ^11^1^2^ 3^2^) i  ^  neutral  substance  remarkable  for  its  perfect  crys- 
talline form  (octohedra  and  rhombic  prisms),  and  the  ease  with  which 
it  is  resolved  by  the  agency  of  either  acids  or  alkalies  into  ammonia 
and  aspartic  acid,  HC^HgNO^;  and  the  essential  constituent  atropia 
(see  below).  According  to  Lefort,  the  dried  leaves  of  the  flowering 
plant  contain  from  0*44  to  0*48  per  cent,  of  the  alkaloid;  cultivation 
does  not  alter  the  proportion,  but  the  leaves  of  a  young  plant  yield 
a  little  less  than  those  of  the  herb  when  in  flower. 

Pharmaceutical  Uses. — The  preparation  of  the  Succus,  Extract 
and  Tincture 

2.  Belladonnae  radix,  P.B.     Belladonna  Boot, 

The  dried  root  of  the  plant  described,  cultivated  in  Britain  or 
imported  from  Germany. 

Characters  and  Constituents, — From  1  to  2  feet  long,  and  from  ^  to 
2  inches  thick,  branched  and  wrinkled,  brownish- white.  An  infu- 
ion  dropped  into  the  eye  dilates  the  pupil. 

The  smaller  and  younger  roots  are  to  be  preferred,  for  Lefort 
found  that  these,  when  about  the  thickness  of  the  finger,  yielded 
al)out  0-5  per  cent,  of  atropia;  whereas  large  roots,  seven  or  eight 
years  old,  yielded  only  half  this  quantity.     It  appears,  therefore, 
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that  the  roots  of  young  plants  contain  rather  more  atropia  than  the 
leaves.  Besides  atropia  the  root  contains  helladonnin  (Hiibschmann), 
an  amorphous  resinous-looking  alkaloid,  which  emits,  like  atropia, 
a  peculiar  odour  when  heated;  atrosin  (Eichter)  a  red  colouring 
matter,  and  a  fluorescent  body. 

Pharmaceutical  Uses. — An  ingredient  of  the  Linimentum  bella- 
donnse,  and  the  source  of  the  alkaloid. 

3.  Atropia,  P,B,    Atropia.     C^^'il23^^6  ^^  ^17^23^03. 

An  alkaloid,  the  essential  constituent  of  Belladonna. 

Preparation, — Macerate  2  pounds  of  Belladonna  root,  recently  dried 
and  in  coarse  powder,  in  4  pints  of  rectified  spirit  for  twenty-four 
hours,  with  frequent  stirring.  Transfer  to  a  displacement  apparatus, 
and  exhaust  with  6  pints  more  of  spirit  by  slow  percolation.  Add  1 
ounce  of  slaked  lime  to  the  tincture  placed  in  a  bottle,  and  shake  occa- 
sionally several  times.  Filter,  add  dilute  sulphuric  acid  in  very  feeble 
excess,  and  filter  again.  Distil  off"  three-fourths  of  the  spirit,  add  to 
the  residue  10  fluid  ounces  of  water,  evaporate  at  a  gentle  heat,  but 
as  rapidly  as  possible,  until  the  liquid  is  reduced  to  one-third  of  its 
volume  and  no  longer  smells  of  alcohol;  then  let  it  cool.  Add  very 
cautiously,  with  constant  stirring,  a  solution  of  carhonate  of  potash, 
so  as  nearly  to  neutralise  the  acid,  care,  however,  being  taken  that 
an  excess  is  not  used.  Set  to  rest  for  six  hours,  then  filter,  and  add 
carhonate  of  potash  in  such  quantity  that  the  liquid  shall  acquire  a 
decided  alkaline  reaction.  Place  it  in  a  bottle  with  3  fluid  ounces 
of  chloroform;  mix  well  by  frequently  repeated  brisk  agitation,  and 
pour  the  mixed  liquids  into  a  funnel  furnished  with  a  glass  stop- 
cock. When  the  chloroform  has  subsided,  draw  [it  off  by  the  stop- 
cock, and  distil  it  on  a  water  bath  from  a  retort  connected  with  a 
condenser.  Dissolve  the  residue  in  warm  rectified  spirit;  digest  the 
solution  with  a  little  animal  charcoal;  filter,  evajDorate,  and  cool 
until  colourless  crystals  are  obtained. 

This  is  the  process  of  Mein,  slightly  modified.  The  natural  salt 
of  atropia  is  extracted  from  the  root  by  alcohol.  The  lime  decom- 
poses it,  and  sets  free  the  atropia.  The  alkaloid  is  decomposed  by 
heat,  or  by  contact  with  water  for  any  time,  it  is  therefore  at  once 
converted  into  sulphate  of  atropia.  The  greater  portion  of  the  sul- 
phuric acid  is  removed  and  separated  as  sulphate  of  potash,  contact 
with  an  excess  of  the  carbonate  being  avoided.  An  excess  of  the 
latter  now  liberates  the  atropia,  which  is  at  once  dissolved  out  and 
separated  by  the  chloroform.  Mein  obtained  by  his  process  20  grains 
of  the  alkaloid  from  12  ounces  of  the  root. 

Characters  and  Tests. — In  colourless  acicular  crystals,  sparingly 
soluble  in  water,  more  readily  in  alcohol  and  in  setlier.  Its  solution 
in  water  has  an  alkaline  reaction,  gives  a  citron-yellow  precipitate 
with  terchloride  of  gold,  has  a  bitter  taste,  and  powerfully  dilates 
the  pupil.  It  leaves  no  ash  when  burned  with  free  access  of  air.  It 
is  an  active  poison.  In  contact  a  few  hours  with  the  caustic  alkalies, 
with  lime  or  baryta  water,  atropia  is  decomposed.    Caustic  ammonia 
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effects  the  decomposition  much,  more  slowly  than  the  other  alkalies. 
From  the  observations  of  Ludwig  and  Pieiffer  it  appears  that  it  is 
resolved  under  the  influence  of  these,  as  it  is  under  that  of  strong 
hydrochloric  acid,  into  twpic  add  {C^H^^O.^^  and  tropina  (CgHir,NO) ; 
these,  plus  a  molecule  of  water,  =  atropia.  Tropine  is  strongly 
alkaline,  separates  from  sether  in  tabular  crystals,  and  it  is  freely 
soluble  in  water  and  in  alcohol. 

Pharmaceutical    Uses. — The  preparation  of  Liquor  atropiae,  Un- 
guentum  atropiae,  and  the  following : — 
4.  Atropiae  Sulphas,  P.B.     Sulphate  of  Atropia, 

This  is  prepared  by  mixing  120  grains  of  atropia  with  4  fluid 
drachms  of  water,  gradually  adding  dilute  sulphuric  acid  until  the 
alkaloid  is  dissolved  and  the  solution  is  neutral.  It  is  then  evapo- 
rated to  dryness  at  a  temperature  not  exceeding  100"^. 

Characters  and  Tests. — A  colourless  powder,  soluble  in  water,  and 
the  solution  is  neutral  to  test  paper.  It  leaves  no  ash  when  burned 
in  t.he  air. 

This  salt  is  more  permanent  in  solution  than  atropia,  and  as  it 
is  more  convenient  both  for  external  and  internal  use,  the  physio- 
logical action  of  Belladonna  will  be  considered  in  this  place. 

Action. — Belladonna  is  the  type  of  the  mydriatic  deliriants 
furnished  by  the  Solanacese.  The  active  principle  atropia  is 
rapidly  eliminated  by  the  kidneys  (appearing  in  the  urine  a  few 
minutes  after  its  injection  into  any  part  of  the  subcutaneous  tissue), 
undiminished  and  unchanged.  As  long  as  it  remains  in  the  blood 
it  produces  great  commotion,  in  small  doses,  conflned  as  I  have 
shown,  to  increased  action  of  the  heart.  In  its  primary  and  less 
obtrusive  effects,  it  is  in  fact  a  direct  and  powerful  stimulant  to  the 
sympathetic  nervous  system,  under  the  influence  of  which  the  whole 
circulation  is  increased  in  force  and  rapidity.  After  larger  doses 
there  is  usually  a  decided  decrease  in  the  volume  of  the  smaller 
arteries.  After  still  larger,  there  is  only  a  moderate  acceleration  of 
the  pulse  and  a  positive  decrease  in  the  force  of  the  pulsations. 
When  the  dose  is  excessive,  the  arteries  will  often  be  found  dilated 
and  their  coats  flaccid  and  collapsing  under  the  slightest  pressure  : 
the  skin  is  sometimes  generally  injected,  presenting  what  has  been 
termed  a  "  scarlatinous  rash."  Usually  it  is  a  mere  temporary 
blush;  but  in  rare  cases,  and  in  persons  of  a  delicate  and  irritable 
skin,  the  redness  remains,  and  its  disappearance  is  attended  by 
slight  roughness  and  desquamation.  Since  a  moderate  dose  of 
belladonna  diminishes  the  calibre  of  the  smaller  arteries,  it  has 
been  assumed  that  the  drug  diminishes  secretion,  which  is  undoubl- 
elly  regulated  by  the  sympathetic  nerve.  By  excitation  of  the 
peripheral  extremities  of  this  nerve  in  the  salivary  and  sudoripa- 
rous glands,  it  is  supposed  to  close  the  gates,  so  to  speak,  against 
further  secretion,  and  to  act,  for  example,  as  a  direct  antagonist  to 
sialagogues,  which  open  the  gates  by  paralysing  these  same  peripheral 
nerves.     Within  certain  limits  and  in  a  state  of  health,  this  explana- 
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tion  may  hold  good ;  but  I  believe  the  limit  is  reached  by  its  con- 
stricting effects  on  the  blood-vessels ;  for  when  these  have  become 
permanently  dilated,  either  from  enfeeblement  of  the  sympathetic, 
as  in  phthisis,  or  from  excessive  irritation  of  the  vaso-dilator  nerves, 
then  the  influence  of  atropia  in  preventing  secretion  is  very  feeble. 
Thus  I  have  often  witnessed  a  recurrence  of  a  violent  paroxysm  oj* 
facial  neuralgia  when  the  patient  has  been  under  the  influence  of  a 
full  dose  of  atropia,  the  mouth  being  completely  dry  and  the  tongue 
hard  and  parched ;  and  I  have  seen  the  saliva  run  over  this  dry 
membrane  and  overflow  the  lower  lip  while  the  skin  of  the  affected 
side  has  become  exquisitely  tender  and  the  pupil  sensibly  con- 
tracted. 

The  more  or  less  complete  arrest  of  the  secretion  in  the  mouth 
during  the  action  of  a  moderate  dose  of  belladonna,  is  a  local  and  ex- 
ceptional effect,  and  one  that  does  not  extend  to  the  glandular  system 
generally.  I  have  given  belladonna  extensively  in  fevers  of  all  kinds, 
and  have  not  remarked,  as  a  general  observation,  that  it  has  had 
any  influence  in  retarding  or  diminishing  the  cutaneous  secretion. 
When  the  mouth  is  parched  by  a  sufficient  dose,  excessive  sweating 
is  sometimes  kept  in  abeyance  for  a  short  time;  but  my  own 
observations  have  not  encouraged  me  to  use  it  either  in  idiopathic 
ptyalism  or  in  the  profuse  sweating  of  phthisis.  Indeed,  the  use  of 
belladonna  in  phthisis  is  generally  contra-indicated;  for  those  suffer- 
ing from  the  disease  are  peculiarly  susceptible  of  the  cerebral  effects 
of  the  drug,  and  the  general  distress  under  which  they  labour  in 
the  advanced  stages  of  the  disease  is  increased  by  its  use. 

On  the  liver  and  kidneys,  belladonna  acts  as  a  cholagogue  and 
diuretic.  My  observations  lead  me  to  the  conclusion  that  medicinal 
doses  at  least  are  wholly  eliminated  by  the  kidneys.  To  thesi- 
organs,  and  to  the  whole  of  the  urinary  tract,  belladonna  is  therefore 
a  topical  remedy,  acting  both  as  a  diuretic  and  an  anodyne.  Its 
effect  in  depressing  the  power  of  the  centres  of  involuntary  move- 
ment is  well  illustrated  in  its  partially  paralysing  effects  on  the 
bladder.  Retention  of  urine  is  a  frequent  result  of  a  full  medicinal 
dose  of  belladonna;  and  if  a  catheter  be  passed  along  the  unresist- 
ing passage  into  the  bladder,  the  urine  falls  out  in  a  slugglish  stream, 
accelerated  apparently  by  no  other  force  but  its  own  gravity.  The 
constrictor  flbres  of  the  intestines  and  of  the  ducts  of  glands  are,  in 
like  manner,  relaxed  by  belladoima,  and  of  this  we  may  take  the 
dilatation  of  the  pupil  as  the  outward  sign  and  exponent.  The 
dilatation  of  the  pupil  under  the  influence  of  belladonna  is  active, 
and  due  to  a  stimulant  effect  on  the  sympathetic  nerve.  The 
function  of  the  third  nerve  is,  at  the  same  time,  scarcely  or  not  at. 
all  depressed :  this  is  proved  by  the  normal  contraction  of  the  pupil, 
Avhich  may  be  witnessed  during  sleep,  occurring  when  the  patient  is 
under  the  influence  of  belladonna. 

The  general  effects  of  belladonna  on  the  cerebro-spinal  system 
resemble  those  of  opium  in  being  excitant,  hypnotic,  and  to  some 
extent  aneesthesiant.     The  excitement,  however,  does  not,  as  is  the 
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case  witli  opium,  produce  cramp;  and  convulsion  is  a  consequence, 
not  a  direct  effect  of  the  action  of  belladonna.  So  also  the  soporific 
effect  is  much  less  marked,  and  never  amounts  in  man  to  narcotism, 
and  the  coma  which  closes  life  after  a  poisonous  dose  is  like  the 
convulsions  which  occasionally  happen,  a  remote  consequence,  and 
not  a  direct  effect,  of  the  action  of  the  drug. 

Soporific  effects  follow  moderate  medicinal  closes;  whereas  large 
doses  produce  insomnia  and  delirium,  and  poisonous  doses  prolong 
these  effects  until  exhaustion  and  coma  supervene. 

The  influence  of  belladonna  is  less  marked  in  diminishing  natural 
sensation  than  in  relieving  neuralgia,  and  its  influence  on  morbid 
sensation  is  not  merely  palliative  but  remedial, — an  effect  which  is 
partly  attributable  to  a  direct  action  on  the  nerve-tissue,  and 
partly  to  the  influence  of  the  drug  in  removing  hypersemia,  a  frequent 
cause  of  pain.  The  prolonged  use  of  belladonna  appears  to  exhaust 
the  control  over  the  voluntary  movements;  for  the  slightest  touch 
or  a  sudden  noise  will  induce  the  most  powerful  tetanic  spasms  in 
animals  who  have  been  kept  for  many  hours  under  the  influence  of 
the  drug;  and  I  have  occasionally  observed  in  patients  who  have 
taken  belladonna  for  some  time  a  remarkable  precipitancy  of  action 
and  general  nervousness,  with  rapid  breathing  and  cardiac  action, 
excited  by  the  slightest  cause,  and  in  one  patient  there  were 
decided  choreic  symptoms. 

The  esseatial  action  of  atropia  appears  to  be  hyperoxydation  of 
the  nerve-tissue.  If  the  supply  of  oxygen  were  proportionally 
increased,  the  process  would  probably  be  sustained  until  nutrition 
failed;  but  the  respiratory  function  is  only  rarely  and  exceptionally 
increased,  the  blood  suffers  deoxydation,  the  nervous  system  mani- 
fests general  depression,  and  symptoms  resembling  those  of  poisoning 
by  carbonic  oxyde  or  carbonic  acid  supervene.  The  temperature 
falls,  and  the  skin  becomes  cold  and  dusky;  the  respiratory  move- 
ments become  slower  and  shallower,  the  hearths  action  weaker,  and 
torpor  soon  ends  in  coma.  A  fatal  issue  in  man  may  l)e  expected 
after  the  ingestion  of  1  or  2  grains,  or  the  subcutaneous  injection  of 
^  to  1  grain  of  atropia. 

Medicinal  Uses. — A.s  a  vasculo-cardiac  stimulant,  belladonna 
surpasses  all  other  drugs.  In  all  conditions  therefore  in  which 
there  is  depression  of  sympathetic  nerve  force,  such  as  syncope  from 
asthenia  or  shock ;  in  the  collapse  of  cholera,  aconite,  colchicum,  or 
digitalis  poisoning;  in  failure  of  the  heart's  action  from  chloroform 
or  other  anaesthesiants,  the  subcutaneous  use  of  atropia  is  the  most 
appropriate  and  hopeful  means  of  resuscitation.  In  the  condition 
last  mentioned,  the  distension  of  the  right  heart  must  be  simulta- 
neously relieved  by  venesection.  In  all  these  conditions  atropia 
should  be  injected  subcutaneously,  and  in  doses  of  the  sulphate  not 
exceeding  the  a^th  of  a  grain,  or  the  stimulant  effect  may  be  con- 
verted into  a  depressent  one.  Timely  and  judiciously  used,  bella- 
donna is  a  valuable  instrument  in  acute  inflammation,  relieving,  as 
it  does,  in  the  most  direct  way  capillary  congestion  and  stasis.     I 
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have  given  it  largely  in  'pneumonia  and  nephritis  with  the  best 
results.  Theory  has  suggested,  and  experience  has  in  my  hands 
proved  it  to  be  the  proper  remedy  in  acute  nephritis;  for  it  has  a 
topical  influence  in  relieving  both  the  irritation  of  active  congestion 
and  the  congestion  itself,  by  diminishing  the  calibre  of  the  vessel 
and  accelerating  the  flow  of  blood  through  them.  Its  true  diuretic 
influence  is  manifested  not  so  much  in  the  increase  of  water  as  of 
urea.  For  the  same  reason,  belladonna  is  a  most  valuable  remedy 
in  scarlatina.  I  have  given  it  from  the  commencement  of  the 
disease,  and  as  its  action  is  directly  antagonistic  to  the  renal  conges- 
tion which  is  so  liable  to  supervene,  so  have  I  found  it  invaluable  in 
preventing  renal  dropsy.  The  direct  action  of  belladonna  on  the 
renal  circulation  declares  this  drug  to  be  the  appropriate  means  of 
arousing  the  renal  function  in  suppression  of  the  urine.  Guided  by 
the  principles  above  enunciated,  Dr  T.  T.  Smith  has  found  bella- 
donna of  service  in  exophthalmic  goitre  (Lancet,  1874),  and  I  can 
corroborate  his  statements. 

In  acute  and  chronic  rheumatism  belladonna  is  useful,  both  in  alle- 
viating pain  and  in  promoting  the  oxydising  function.  In  neuralgia, 
arising  from  either  functional  disorder  or  inflammatory  action,  the 
subcutaneous  use  of  atropia  alone,  or  combined  with  opium,  has 
]3roved  in  my  experience  most  beneficial;  while  in  pain  or  spasm, 
arising  from  irritation  of  the  air  tubes  (as  in  asthma),  gall  ducts  and 
ureters  (from  calculi),  or  bladder  (as  in  spasmodic  enuresis),  bella- 
donna is,  like  henbane,  especially  serviceable.  By  relieving  spasm 
of  the  circular  fibres  and  completely  relaxing  them,  it  facilitates 
the  passage  of  calculi  along  the  ducts,  or  scybalous  matter  through  the 
lower  bowel.  Apart  from  its  influence  on  the  circular  fibres,  it  has 
power  to  relieve  constipation,  where  there  is  complete  muscular 
torpor  of  the  intestines,  by  stimulating  the  contraction  of  the  longi- 
tudinal fibres  of  the  l^owel.  If,  however,  the  constipation  be  accom- 
panied, as  it  so  often  is,  with  great  flatulent  distention  and  loss 
of  power  of  the  circular  fibres,  the  use  of  belladonna  is  counter- 
indicated. 

Treatment  of  poisoning  by  Belladonna. — The  first  endeavour  must 
be  to  sustain  the  breathing.  Oj)ium  may  be  used,  not  as  an  anti- 
dote but  as  a  means  of  calming  the  nervous  excitement  if  it  be 
excessive,  and  we  must  remember  that  the  patient  is  much  safer  in 
a  state  of  insomnia  and  restlessness  than  he  would  be  in  a  deep 
sleep.  Narcotism  is  more  to  be  dreaded  in  poisoning  by  belladonna 
than  in  poisoning  by  opium. 

3.  Liquor  Atropise,  P.B.     Solution  of  Atropia. 

A  solution  of  4  grains  of  atropia  in  1  fluid  drachm  of  rectified 
spirit,  diluted  with  7  fluid  drachms  of  water. 

The  uncombined  alkaloid  in  aqueous  solution  is  not  stable,  and 
as  an  application  to  the  eye  it  sometimes  causes  ophthalmia;  this 
preparation  ought,  thereibre,  to  be  excluded  from  the  Pharmacopoeia, 
especially  as  the  following  is  every  way  preferable. 
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4.  Liquor  Atropiae  sulphatis,  P.B.     Solution  of  Sulphate  of  Airopia. 
A  solution  of  3  grains  of  the  salt  in  1  ounce  of  water. 

1  fluid  draclim  contains  ^  grain,  10  minims  the  iVth,  and  1  minim 
the  2Vth  of  a  grain.  It  is  unnecessarily  strong  for  dilatation  of  the 
pupil,  and  inconveniently  so  for  subcutaneous  use.  A  solution 
half  the  strength  would  have  been  much  more  suitable  for  both 
purposes. 

Dose. — For  subcutaneous  use  as  a  cardiac  stimulant,  2  minims;  as 
an  anodyne,  4  minims.     Internally,  2  to  5  minims  twice  a  day. 

5.  SucGUS  Belladonnae,  P.B,    Belladonna  Juice. 

Prepared  in  the  manner  and  proportions  prescribed  for  henbane 
juice  (see  p.  486). 

Like  all  vegetable  juices,  the  proportion  of  active  principle  to  the 
quantity  of  water  varies  according  to  the  succulency  of  the  plant, 
and  this  is,  of  course,  dependent  on  two  conditions — the  locality  and 
the  amount  of  rainfall  in  May,  June,  and  July.  When  grown  in  an 
exposed  situation,  and  in  a  moderately  dry  season,  30  minims  of  the 
succus  taken  by  the  mouth  are  equivalent  in  their  effects  to  cV  of  a 
grain  of  sulphate  of  atropia  given  subcutaneously. 

Dose. — 10  to  20  minims  twice  a  day. 

6.  Tinctura  BelladonnaB,  P.B.     Tincture  of  Belladonna. 
Prepared  by  exhausting  1  ounce  of  belladonna  leaves  in  coarse 

powder  with  1  pint  of  proof  spirit,  in  the  manner  prescribed  for 
tincture  of  aconite,  and  obtaining  1  pint  of  the  tincture . 
Dose. — 5  to  20  minims. 

7.  Extractum  Belladonnae,  P.B.     Extract  of  Belladonna. 
Prepared    in    the  manner    prescribed   (p.    487)    for   extract   of 

henbane. 

Dose. — J  to  1  grain. 

8.  Emplastrum  Belladonnae,  P.B.     Belladonna  Plaster, 
Preparation. —  Rub  3  ounces  of  extract  of  belladonna  with  6  fluid 

ounces  of  rectified  spirit,  and  when  the  insoluble  matter  has  sub- 
sided decant  the  clear  solution,  remove  the  spirit  by  distillation  or 
evaporation,  and  mix  the  alcoholic  extract  thus  obtained  with  3 
ounces  of  resin  plaster  melted  by  the  heat  of  a  water  bath,  continuing 
the  heat  until  with  constant  stirring  the  plaster  has  acquired  a  suit- 
able consist  ence.  The  efficient  portion  of  the  extract  is  removed  by 
the  spirit;  but  this  is  a  parsimonious  method,  and  the  result  is  a 
dirty  application.  A  much  more  elegant  and  more  efficacious  pre- 
paration may  be  formed  by  adding  6  grains  of  sulphate  of  atropia 
dissolved  in  a  little  spirit  to  3  ounces  of  pitch  plaster  melted 
over  a  water  bath. 

Use. — Anodyne,  antispasmodic,  and  sedative  in  neuralgia,  sciatica, 
and  rheumatic  pains  generally,  and  in  palpitation  and  gastralgia. 
In  spreading  the  plaster  the  heat  employed  should  never  exceed 
212''. 
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9.  Linimentum  Belladonnse,  P.B.    Belladonna  Liniment. 
Preparation. — Moisten   20  ounces  of  belladonna  root  in   coarse 

power  with  rectified  spirit  in  a  ]Dercolator,  and  macerate  for  three 
days,  then  adding  rectified  spirit,  allow  slow  percolation  into  a 
receiver  containing  1  ounce  of  camphor  until  the  product  measures; 
1  pint. 

This  is  a  potent  anodyne  and  stimulant  application,  and  is  usually 
employed  diluted  with  three  or  four  parts  of  soap  liniment. 

10.  Unguentum  Atropiae,  P.B.    Ointment  of  Atropia. 

Prepared  by  dissolving  8  grains  of  atropia  in  -|  a  fluid  drachm  of 
rectified  spirit,  and  then  mixing  it  with  1  ounce  of  prepared  lard. 

Use. — An  external  application  in  neuralgia.  It  is  too  strong  for 
application  to  the  rectum  or  vagina,  unless  the  quantity  does  not 
exceed  2  or  3  grains  =  about  ^V  to  -gV  of  a  grain  of  atropia.  This 
quantity,  mixed  with  a  little  simple  ointment,  may  be  applied  per 
anum  or  per  vaginam  in  spasmodic  or  neuralgic  affections  of  these 
and  contiguous  parts. 

11.  Unguentum  Belladonnae,  P.B.     Belladonna  Ointment. 
Prepared  by  softening  80  grains  of  extract  of  belladonna  with  a  few 

drops  of  water,  and  mixing  it  with  1  ounce  of  prepared  lard. 

This  ought  to  be  replaced  by  an  "  Unguentum  atropiae  dilutum," 
made  by  mixing  No.  10  with  9  parts  of  simple  ointment. 

DATURA  STRAMONIUM,  Linn.     Thornapple. 

Species  of  Datura  (Sanskrit  dhatoora)  have  long  been  employed 
medicinally  by  the  Hindoos,  and  were  thus  made  known  to  the 
Arabs,  who  curiously  give  Stramonia  as  a  synonyme  of  Datura.  It 
is  their  jouzrriasil, — that  is,  masil  or  methel,  which  has  long  been 
referred  to  Datura.  D.  Stramonium  occurs  in  the  Himalayas  (see 
Himal.  Bot.  p.  279),  and  is  probably  indigenous  in  the  Hindoo 
Koosh,  whence  most  likely  it  was  taken  to  Constantinople,  having 
been  obtained  by  Gerard  from  that  city,  and  by  Fuchsius  from  Italy. 
It  is  found  in  waste  places  and  on  dung  heaj)s  in  all  parts  of  Europe 
and  North  America,  and  has  probably  been  disseminated  from  Asia. 

Characters.— A\\  annual  of  vigorous  groAvtli,  about  3-5  feet  high,  flowering 
in  July.  Steyti  much  branched,  dichotoraous  above,  bushy,  smooth.  Root 
large,  white,  and  fibrous.  Leaves  from  the  forks  of  the  stem,  large,  unequal 
at  the  base,  ovate,  unequally  sinuate-dentate,  smooth,  variously  and  acutely 
sinuated  and  toothed,  simply  veined,  of  a  light  dull-green  colour.  Flowers 
axillary,  erect,  white,  sweet-scented,  especially  at  night,  about  3  inches  long. 
Calyx  oblong,  tubular,  ventricose,  5-angled,  5-toothed,  dropping  off  and  leav- 
ing a  circular  mark  round  the  base  of  the  ovary.  Corolla  funnel-shaped, 
regular,  angular,  plicate  with  mucronate  lobes.  Stamens  5.  Stigma  thick, 
obtuse,  2-lobed.  Ovary  4-celled.  Capsule  as  large  as  a  walnut,  dry,  very 
prickly,  4-valved,  with  2  partially  bipartite  cells,  containing  many  brownish 
or  black  flattenecl  reniform  seeds. 

Variety—  T.  Tatula  differs  only  in  colour,  the  stem,  lenf,  stalks,  and  nerve* 
of  the  leaves  being  purplish,  and  the  corolla  violet. — Nees  'con  E.  pi.  193; 
Woodv.  Med..  Bot.  pi.  124. 
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The  whole  plant  has  a  rank  odonr,  which  may  be  detected  at  a 
distance,  but  it  disappears  in  drying.  All  parts  possess  medicinal 
properties. 


Fig.  76. — Datura  Stramonium.    1.  f'/mi  in  section. 

1.  Stramonli  folia,  P.B,     Stramoniitm  Leaves. 

The  dried  leaves  of  D,  Stramonium.  Collected  from  plants  in 
flower;  cultivated  in  Britain. 

Characters  and  Constituents. — Large,  ovate,  sinuous,  deeply  cut;  of 
a  heavy  odour,  which  is  strongest  while  they  are  drying,  and  of  a 
mawkish  faintly  bitter  nauseous  taste.  The  leaves,  like  those  of 
tobacco,  abound  in  nitrates,  and  yield  a  large  quantity  of  ash  (about 
17  per  cent.)  They  contain  fixei  oil,  wax,  resin,  and  about  0-02  to 
0"03  per  cent,  of  daturia,  the  active  constituent;  it  is  combined  with 
malic  acid.  According  to  Von  Planta,  daturia  is  identical  with 
atropia,  and  it  possesses  the  same  physical  properties  and  physiolo* 
gical  action. 

Action  and  Uses. — Those  of  henbane  leaves.  The  dried  leaf  rolled 
into  cigars  or  cigarettes  is  smoked  in  asthma,  in  the  spasmodic  form 
of  which  it  gives  great  relief.  It  is  also  serviceable  in  spasmodic 
affections  of  the  larynx,  whether  dependent  on  functional  disorder  or 
organic  disease. 

2.  Stramonii  semina,  P.B.     Stramonium  Se>ed§. 
The  ripe  seeds  of  B.  Stramonium. 

Characters. — Dark  grey,  reniform,  flat,  and  coarsely  reticulated; 
J  of  an  inch  long  and  about  J  wide;  feebly  bitter  and  mawkish; 
when  bruised  they  emit  a  disagreeable  heavy  odour.  The  testa  yields 
ii  tincture  exhibiting  a  green  fluorescence^     The  seeds  are  composed 
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of  oily  albumin,  enclosing  the  curved  enibr}"0,  and  covered  by  the 
dark  wrinkled  testa.  They  yield  about  ^\  per  cent,  of  daturia,  25 
per  cent,  of  fixed  oil,  and  3  per  cent,  of  ash. 

Action. — Closely  resembles  that  of  belladonna. 

Pharmaceutical  Uses, — The  preparation  of  the  two  following 
articles : — 

3.  Extractum  Stramonii,  F.B,     Extract  of  Stramonium, 
Preparation. — Pack  1  pound  of  stramonium  seeds  in  coarse  powder 

in  a  percolator,  and  free  it  from  its  oil  by  passing  1  pint  or  a  suffi- 
ciency of  cether  washed  with  \  pint  of  ivater,  slowly  Ihrough  it. 
Then  exhaust  the  residue  with  proof  spirit;  distil  off  most  of  the 
spirit  from  the  tincture,  and  evaporate  the  residue  by  a  water  bath 
until  the  extmct  has  acquired  a  consistence  suitable  for  forming  pills. 
Dose. — i  to  ^  a  grain  as  an  anodyne  and  antispasmodic;  chiefly 
used  in  spasmodic  asthma. 

4.  Tinctura  Stramonii,  P.B.     Tincture  of  Stramonium. 

Prepared  by  exhausting  2^  ounces  of  bruised  stramonium  seeds 
with  1  pint  of  proof  spirit  in  the  manner  prescribed  for  Tinctura 
aconiti,  and  obtaining  1  pint  of  the  tincture. 

Dose. — 10  to  30  minims. 

Datura  alba,  Nees,  White  flowering  stramonium,  and  D.  fas- 
TUOSA,  L.,  two  plants  which  can  hardly  be  regarded  as  specifically 
distinct,  are  common  in  India.  They  resemble  D.  Stramonium  in 
habit,  but  the  former  is  a  larger  plant,  and  its  handsome  white 
tubular  flowers  are  five  or  six  inches  long;  the  spiny  capsules  are 
pendent,  and  the  seeds  are  a  little  larger  than  those  of  D.  Stramonium., 
light  yellowish-brown,  and  the  testa  is  not  so  regularly  pitted  and 
does  not  yield  a  fluorescent  tincture. 

The  seeds  and  fresh  leaves  of  the  plant  are  prescribed  in  the 
Pharmacopoeia  for  India.  The  properties  of  the  plant  are  identical 
with  those  of  D.  Stramonium,  than  which  it  appears  to  be  much 
more  potent.     It  is  often  used  in  India  with  criminal  intent. 

CAPSICUM  FASTIGIATUM,  Blume.     The  Capsicum. 

The  several  species  of  capsicum  are  natives  of  South  America, 
whence  they  have  been  introduced  into  the  Old  World,  and  become 
universally  diffused,  from  the  fondness  of  Asiatics  for  warm  condi- 
ments. The  Hindoos  cultivate  the  capsicum  extensively,  and  call 
it  Red  Pepper,  having  no  specific  name  for  it.  "  Chilli,  either  simply 
or  in  composition,  being  the  Mexican  name  for  all  the  varieties 
and  species  of  this  genus"  (R.  Brown),  indicates  its  American 
origin. 

Characters. — A  small  branched  shriib,  1-2  feet  high,  with  quadrangular, 
fastigiate,  rough  branches.  Leaves  ovate  or  lanceolate,  entire,  ciliated. 
Floimrs  small,  white,  axillary,  solitary,  drooping.  Calyx  5-cleft.  Corolla 
rotate,  equal.  Stamens^-,  filaments  short.  Ovary  2-celled.  Capsule  ob- 
long, cylindrical,  straight,  when  ripe  deep  red,  very  pungent.  Seeds  nume- 
rous, nearly  white,  flat,  reniforra. 
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Habitat. — Tropical  America,  Africa,  and  India. — Wight,  Icones  Plant  Ind, 
Orient,  vol.  iv.  plate  1617. 

1.  Capsici  fructus,  P.B.     Capsicum  Fruit. 

The  dried  ripe  fruit  of  the  plant  above  described,  imported  from 
Zanzibar,  and  distinguished  in  commerce  as  Guinea  pepper,  Pod 
pepper.  Red  pepper,  and  Chillies. 

Characters  and  Constituents. — Pod  membranaceous,  orange-red,  of 
an  intensely  acrid  burning  taste,  from  5  to  8  lines  long  and  2  broad, 
straight,  conical  pointed,  smooth,  shining,  but  somewhat  shrivelled. 

The  acrid  principle,  capsicina,  is  contained  in  a  bright  orange-red 
oily  liquid  obtained  by  aether  from  an  alcoholic  extract.  It  is  when 
pure  a  volatile  and  crystalline  alkaloid  which  forms  crystallisable 
salts  with  the  organic  and  inorganic  acids.  ^  a  grain  of  the  alkaloid, 
when  diffused  by  heat  through  a  large  apartment,  renders  the  air 
very  irritating,  and  the  same  quantity  dissolved  in  a  pint  of  water, 
forms  a  solution,  a  teaspoonful  of  which  could  be  hardly  borne  in 
the  mouth.  When  heated  with  caustic  potash,  an  odour  resembling 
conia  is  developed,  and  when  the  mixture  is  distilled,  an  alkaloid 
having  this  odour  passes  over. 

Action  and  Uses. — Capsicum,  like  the  true  peppers,  is  a  violent 
stimulant  to  the  nerves  of  common  sensa.tion  and  those  of  taste. 
In  contact  with  the  tongue  or  fauces,  it  causes  a  most  intense  prick- 
ing and  burning  sensation;  applied  to  the  conjunctiva,  the  most 
severe  smarting ;  and  if  a  concentrated  tincture  be  painted  on  the 
more  sentient  parts  of  the  surface,  as  the  fingers  or  toes,  it  produces 
for  hours  a  most  intolerable  burning,  as  if  the  part  w^ere  roasting 
before  a  strong  fire.  These  effects  may  be  totally  independent  of 
vascular  excitement.  Owing  to  the  strong  and  direct  im23ression  on 
the  afferent  nerves,  capsicum  is  useful  in  evoking  secretions  from 
the  alimentary  canal,  promoting  the  flow  of  saliva  and  gastric  juice, 
and  it  is  universally  employed  for  this  purpose  as  a  condiment, 
especially  and  often  to  an  injurious  extent  in  hot  climates.  It  may 
be  given  in  atonic  dyspepsia,  and  to  arouse  the  paralysed  absorbent 
function  in  poisoning  by  opium,  after  any  unabsorbed  portion  has 
been  removed  from  the  stomach,  and  to  promote  the  absorption  of 
suitable  remedies. 

Dose. — ^  to  2  grains  of  the  powder  (as  Cayenne  pepper)  given  in 
the  form  of  pill,  with  bread  crumbs  or  confection  of  roses. 

2.  Tinctura  Capsici,  P.B,     Tincture  of  Capsicum, 

Prepared  by  exhausting  |  ounce  of  bruised  capsicum  fruit  with  1 
pint  of  rectified  spirit^  in  the  manner  prescribed  for  tincture  of 
aconite,  and  obtaining  1  pint  of  the  tincture. 

Uses. — Chiefly  employed  as  a  gargle  (1  part  of  the  tincture  to  50 
of  the  menstruum)  in  sore  throat  and  laryngitis.  It  is  chiefly  useful 
in  the  acute  state  when  there  is  pain  from  dryness  of  the  inflamed 
membrane,  the  object  being  to  excite  secretion.  In  the  relaxed 
form  it  is  of  no  benefit.  A  strong  tincture  has  been  recommended 
as  an  application  to  chilblains,  but  my  early  personal  experience  of 
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this  treatment  led  me  to  conclude  very  decidedly  that  the  remedy 
was  worse  than  the  disease. 

Dose. — 10  to  20  minims. 

Capsicum  annuum,  L. — This  herbaceous  plant,  sometimes  culti- 
vated in  our  greenhouses,  is  the  source  of  a  large  proportion  of  the 
Pod  pepper  of  commerce.  The  fruits  are  five  times  larger  than 
those  of  G.  fastigiatum,  being  between  2  and  3  inches  long ;  they 
are  conical,  tapering  from  a  wide  base,  and  the  extremity  is  often 
recurved. 

SOLANUM  DULCAMARA,  Linn.     Woody  Nightshade  or 

Bittersweet. 

Dulcamara  is  supposed  to  have  been  employed  by  the  ancients, 
but  has  been  distinctly  known  only  since  the  time  of  Tragus. 

Characters. — Root  woody.  Stem  shrubby,  flexible,  twining  in  hedges  and 
over  shrubs  to  the  height  of  12  or  15  feet.  Leaves  cordate-ovate,  the  upper 
ones  more  or  less  auriculate,  halberd-shaped,  all  generally  smooth,  acute,  and 
entire  at  the  margin.  Racemes  spreading,  cyme-like,  opposite  to  the  leaves, 
or  terminal.  Floivers  drooping.  Bracts  minute.  Calyx  permanent,  5-parted. 
Corolla  rotate,  5-parted,  purple-coloured,  with  2  green  spots  at  the  base  of 
each  segment.  Anthers  5,  yellow,  erect,  connivent,  opening  by  2  pores  at 
the  apex.  Berry  scarlet,  ovoid,  juicy,  many-seeded.  Indigenous  in  woods 
and  hedges  throughout  Europe;  found  also  in  Asia  and  America. — Nees  von 
E.  pi.  188  ;  Woodv.  Med.  Bot.  pi.  33. 

1.  Dulcamara,  P.B.     Dulcamara. 

The  dried  young  branches  of  the  plant  above  described,  from 
indigenous  plants  which  have  shed  their  leaves. 

Characters  and  Constituents. — Light,  hollow,  cylindrical,  about  the 
thickness  of  a  goose  quill,  bitter,  and  subsequently  sweetish. 

According  to  Wittstein,  the  stem  of  the  plant  contains  ne^^ly  tV 
per  cent,  of  dulcarmarine,  an  amorphous  alkaloid  of  a  bitter-sweet 
taste.  Schoonbroodt  separated  a  bitter  principle  resolvable  into 
sugar  and  solanin,  C43Hg9NO^g.  Solanin  itself  appears  to  be  a 
glucQside.  D.  Gruelin  and  c  .her  chemists  regard  it  as  a  conjugated 
compound  of  sugar  and  a  crystallisable  alkaloid  sokinidia, 
C25H39NO.  Strong  hydrochloric  acid  converts  this  into  an  amor- 
phous basic  substance,  solanicine,  C5QH^gN20.  The  quantity  of 
solanin  in  dulcamara  is  very  small. 

Action  and  Uses. — Observations  on  the  action  of  solanin  are  very 
meagre.  From  the  accounts  of  Clarus,  L.  von  Praag,  and  Schroff, 
we  gather  that  it  is  a  local  irritant,  producing  heat  and  dryness  of 
the  throat,  and  sometimes  vomiting,  and  as  a  remote  effect,  vertigo. 
The  effects  on  man  appear  to  be  both  slight  and  indefinite;  and 
with  respect  to  dulcamara  itself,  I  have  been  unable  to  obtain  from 
any  part  of  the  plant,  given  in  very  large  doses,  the  least  indication 
of  physiological  action  (see  ;S'^  Thomases  Llosjntal  BeportSj  1875]^ 
Garrod  also  comes  to  the  same  conclusion.  If  our  Pharmacopoeia 
is  to  attain  a  respectable  position  as  a  summary  of  sound  scientific 
deduction  in  reference  to  the  objects  of  which  it  treats,  such  plants 
as' dulcamara  must  be  forthwith  expunged,  and  care  exercised  to 
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prevent  the  admission  of  remedies  which  would  properly  claim  no 
attention  if  they  were  divested  of  the  official  sanction  which  a  place 
in  the  Pharamacopoeia  implies.  If  the  compilers  of  this  work  do 
not  aspire  to  give  it  a  proper  place  in  medical  science,  then  it  would 
perhaps  be  well,  for  the  benefit  of  those  who  are  easily  persuaded, 
if  they  would  assert  the  privilege  of  editors,  and  disclaim  all  respon- 
sibility for  the  behaviour  of  the  drugs  they  prescribe. 
2.  Infusum  Dulcamarse,  P.B.     Infusion  of  Dulcamara. 

The  fluid  obtained  by  infusing  1  ounce  of  bruised  dulcamara  for 
an  hour  in  10  fluid  ounces  of  boiling  water. 

Uses, — Like  sarsaparilla,  it  is  supposed  to   be  beneficial  in  gout, 
rheumatism,  and  chronic  skin  diseases. 

Dose. — 1  to  2  fluid  ounces. 

CoNVOLVULACE^,  E.  Bvown.     Bindweeds. 
These  are  for  the  most  part  twining  plants,  with  a  milky  purga- 
tive juice.     The  monopetalous  plicate  corolla,  albuminous  seeds,  and 
curved  embryo  are  features  which  link  them  to  the  Solanacese, 
which  are  distinguished  by  a  dicarpellary  fruit. 

EXOGONIUM  PURGA,  Bentham.  The  Jalap  Plant. 
Jalap  has  been  known  to  Europe  since  1609,  having  been  intro- 
duced into  England  from 
the  Mexican  town  of  Jalapa, 
whence  its  name.  Jalap,  as 
long  since  stated  by  Hum- 
boldt {New  Spain,  vol.  iii.  p. 
36),  or  the  true  "  Purga  de 
Xalapa,  delights  in  a  tempe- 
rate climate,  or  rather  an  al- 
most cold  one,  in  shaded 
valleys,  and  on  the  slopes  of 
mountains."  The  j  alap  plant 
seems  to  have  been  first  sent 
from  Mexico  by  Dr  Houston ; 
at  least,  seed  sent  by  him  pro- 
duced a  plant  which  Miller 
has  described  in  the  6th  ed. 
of  his  Gardeners^  Diet,  as 
having  smooth  leaves.  In 
1827,  Dr  Coxe  received  from 
Xalapa  several  growing  roots 
of  the  jalap  plant,  which  Mr 
Nuttal  described  by  the  name 
of  Ipomcea  Jalapa,  in  the 
American  Journ.  of  Med.  Sc. 
V.  p.  300,  Feb.  1829. 

The    plant    is    now  grown  Yi^.n.—Exogonium  purga. 

in  the  oj^en  air  in  botanical  gardens  in  the  south  of  England,  and 


502  JALAP  ROOT — TRUE  AND  FALSE. 

on  the  Continent.  Dr  Koyle,  by  the  liberality  of  ttie  Hort.  Soc. 
and  of  Dr  Balfour,  was  enabled  to  send  the  roots  to  the  Himalayas. 
It  now  grows  freely  on  the  Neilgherry  hills. 

Characters. — Root  pereunial,  ovate  or  pyriform,  externally  brownish 
coloured,  internally  white,  with  numerous  long  fibres.  Stem  twining, 
brownish,  round,  and  smooth.  Leaves  on  long  foot-stalks,  cordate-ovate, 
acuminate,  entire,  very  smooth.  Peduncles  axillary,  2-flowered.  Calyx 
without  bracts;  sepals  5,  obtuse,  mucronate,  with  2  of  them  external. 
Corolla  crimson  or  a  light-red,  with  a  long  rather  clavate  tube,  four  times 
longer  than  the  calyx ;  limb  imdulated,  with  five  plaits ;  lobes  obtuse,  sub- 
emarginate.  Stamens  5 ;  filaments  smooth,  unequal,  longer  than  the  tube  of 
the  corolla,  with  white,  linear,  exserted  anthers.  Stigma  capitate,  deeply 
furrowed.     Capsule  2-celled  ;  cells  2-seeded. 

Rdbitat. — The  eastern  declivity  of  the  Andes  of  Mexico,  at  an  elevation  of 
about  6000  feet,  where  the  climate  is  very  wet. — Nees  and  Eherm.  Sup.  3,  t. 
13 ;  Zuccarini,  Plant.  Nov.  fasc.  1,  t.  12  ;  Bot.  Mag.  vol.  Ixxiii.  pi.  4280. 

The  tubers  are  dug  up  by  the  natives  throughout  the  year,  but 
chiefly  in  the  spring,  about  the  time  of  the  appearance  of  the  young 
shoots,  and  are  dried  in  nets  over  a  charcoal  fire. 

1.  Jalapa,  P.B.    Jalap. 

The  dried  tubers  of  the  plant  above  described,  imported  from 
Mexico. 

Characters  and  Constituents. — Varying  from  the  size  of  a  nut  to 
that  of  an  orange,  ovoid,  and  sometimes  pointed  at  one  end,  the 
larger  ones  often  cut  into  halves,  very  dense  and  hard,  dark-brown, 
wrinkled,  and  presenting  a  number  of  transverse  scars  like  stomata, 
exhibiting  when  cut  a  compact  yellowish-grey  surface,  with  dark 
brown  concentric  circles.  The  tubers  are  extremely  tough,  and 
horny,  unless  they  are  very  old,  when  they  become  more  brittle, 
and  the  fracture  is  somewhat  resinous.  The  powder  is  a  light 
greyish-brown,  the  odour  sourish  and  smoky,  the  taste  mawkish, 
leaving  a  slightly  acrid  impression. 

According  to  Guibourt,  100  parts  of  the  root  contain  17*65  of 
resin,  which  is  the  essential  constituent;  sugar,  about  20  jDarts;  starch, 
19;  cellulin,  21-60;  gum,  10-12. 

The  resin  constitutes  the  resina  jalapse  of  the  Pharmacopoeias ;  it 
is  obtained  in  the  manner  described  below. 

Substitutes. — The  roots  of  Ipomoea  orizahensis,  Ledanois  (Orizaba 
root,  Pur  go  macho),  and  that  of  /.  simulans,  Hanbury  {Tampico  jalap), 
are  largely  emplo^^ed  to  adulterate  the  proper  jalap  roots,  and  the 
resin  of  the  former  is  often  substituted  for  jalap  resin. 

Orizaba  root. — Male  jalap  occurs  in  irregular,  squarish,  block- 
like pieces,  being  the  divided  portions  of  a  large  root;  or  entire  and 
spindle-shaped,  not  spherical  like  jalap.  In  texture  and  composi- 
tion it  agrees  with  jalap  root.  The  resin  (jalapin,  C^^H^^qO-^^q)  is 
colourless,  amorphous,  translucent,  and  wholly  soluble  in  cether. 
Chemists  regard  it  as  identical  with  resin  of  scammony,  and  it  has 
the  same  purgative  effects.  This  resin  appears  to  be  as  abundant  in 
the  root  as  jalap  resin,  and  orizaba  root  is  probably  as  valuable 
therapeutically  as  jalap. 
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Tampico  jalap,  according  to  the  late  MrHanbury,  has  heen  recently 
imported  in  considerable  quantities.  It  resembles  true  jalap,  but  the 
roots  are  generally  smaller,  more  elongated,  shrivelled,  and  corky- 
looking,  and  want  the  transverse  scars  which  are  seen  on  jalap  root. 
It  is, impossible,  however,  to  distinguish  many  pieces  from  true  jalap, 
with  which  it  agrees  in  odour  and  taste  {HanK  and  Flilck.  Pharm, 
p.  402),  It  yields  from  10  to  15  per  cent  of  purgative  resin,  which 
is  wholly  solmhle  in  (Ether, 

2.  Resina  Jalapse,  P,B.     Eesin  of  Jalap, 

Preparation. — Digest  8  ounces  of  jalap  in  coarse  powder  with 
16  Suid  ounces  of  rectified  spirit  in  a  covered  vessel,  at  a  gentle 
heat,  for  twenty-four  hours;  then  transfer  to  a  percolator,  and,  when 
the  tincture  ceases  to  pass,  pour  into  the  percolator  successive  por- 
tions of  reetiiied  spirit  until  the  jalap  is  exhausted.  Add  to  the 
tincture  4  ftuid  ounces  of  water,  and  distil  off  the  spirit  by  a  water 
bath.  Remove  the  residue  while  hot  to  an  open  dish,  and  allow  it 
to  become  cold.  Pour  off  the  supernatant  fluid  from  the  resin,  wash 
this  two  or  three  times  with  hot  water,  and  dry  it  on  a  porcelain 
plate  by  a  stove  or  water  bath. 

CJiaracters  and  Composition. — In  dark  brown  opaque  fragments, 
translucent  at  the  edges,  brittle,  breaking  with  a  resinous  fracture, 
readily  reduced  to  a  pale  brown  powder,  sweetish  in  odour,  leaves 
an  acrid  sensation  in  the  throat;  easily  soluble  in  rectified  spirit, 
only  partially  so  in  aether  (thus  distinguished  from  the  resin  of 
Orizaba  and  tampico  roots),  and  insoluble  in  oil  of  turpentine 
(absence  of  common  resin).  A  solution  in  alcohol  does  not  turn  the 
cut  surface  of  potato  peeling  blue  (absence  of  guaiacum).  About 
8  per  cent,  of  the  crude  resin  is  soluble  in  aether  and  in  chloroform; 
and,  according  to  Kayser,  it  solidifies  in  contact  with  water  into 
a  mass  of  crystalline  needles.  The  insoluble  portion  of  the  resin 
is  called  convolvulin,  for  which  Kayser  gives  the  formula 
Cg^HgoOiQ.  It  is  colourless,  melts  at  300°,  and  is  insoluble  in  am- 
monia and  in  oil  of  turpentine.  It  readily  dissolves  in  the  fixed 
alkalies  which  convert  it  into  convolvulic  acid, — an  amorphous  sub- 
stance soluble  in  water.  Treated  with  nitric  acid,  convolvulin  is 
resolved  into  oxalic  and  ipomoeic  acid  which  is  isomeric  with  sebacic 
acid  (CiqHisO^).  Convolvulin  is  the  chief,  if  it  be  not  the  sole,  pur- 
gative constituent  of  the  crude  resin. 

Action  and  Uses. — Jalap  is  a  powerful,  very  certain,  and  speedy 
drastic  purgative,  and  when  judiciously  employed  it  is  a  safe  remedy 
both  for  children  and  adults.  A  moderate  dose,  taken  upon  an 
empty  stomach,  induces  two  or  three  easy  and  copious  watery  stools 
within  two  or  three  hours,  and  this  is  not  followed  by  any  subse- 
quent irritation.  Before  the  medicine  has  left  the  stomach,  and 
in  irritable  states  of  the  viscus,  it  sometimes  produces  nausea  and 
occasionally  vomiting.  It  rarely  produces  griping,  and  is  much 
less  irritant  than  gamboge  or  podophyllum  when  an  elimi  native 
action  from  the  alimentary  canal  is  required,  as  in  renal,  hepatic, 
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or  cardaic  dropsies.  In  plethora  of  the  abdominal  viscera,  and  in 
gout,  jalap  is  a  most  appropriate  and  valuable  remedy.  It  is  also  a 
very  suitable  and  efficacious  purgative  for  the  removal  of  lumbricus 
and  ascarides.  Like  all  other  strong  purgatives  it  may  be  given  to 
produce  counteraction  in  cerebral  inflammation. 

Dose. — Of  the  powdered  root,  10  to  20  grains;  of  the  resin,  1  to  3 
grains. 

3.  Extractum  Jalapse,  F.B,     Extract  of  Jalap. 

Macerate  1  pound  oi  jalap  in  coarse  powder  in  4  pintrs  of  rectified 
spirit  for  seven  days;  press  out  the  tincture,  then  filter,  and  distil 
off  the  spirit,  leaving,  a  soft  extract.  Again  macerate  the  residual 
jalap  in  1  gallon  of  water  for  four  hours,  express,  strain  through 
flannel,  and  evaporate  by  a  water  bath  to  a  soft  extract.  Mix  the 
two  extracts,  and  eva^porate  at  a  temperature  not  exceeding  140°  to 
a  proper  consistence. 

By  this  process  the  resin  and  the  inert  matter  soluble  in  water 
are  separately  extracted.  They  are  mixed  together.  The  result  of 
the  process  is  merely  the  elimination  of  about  35  per  cent,  of  starch 
and  cellulin,  the  yield  of  extract  being  about  65  per  cent.  The 
admixture  of  the  inert  saccharine  and  gummy  mat,ter  with  the  resin 
is  properly  regarded  a-s  an  advantage  in  causing  the  separation  of 
the  particles  of  resin,  and  thus  facilitating  its  action,  while  it  renders 
it  less  liable  to  produce  local  irritation.  Since,  however,  the  finely 
comminuted  particles  of  vegetable  tissue  are  much  more  suitable 
for  this  purpose,  because,  being  insoluble,  they  allow  of  a  mor^ 
ready  permeation  of  the  fluids,  it  follows  that  the  crude  jalap  powder 
is  a  better  preparation  than  the  extract.  This  conclusion  is  further 
justified  by  the  largeness  of  the  dose  of  the  extract. 

IJose. — 5  to  15  grains. 

4.  Tinctura  Jalapae,  P.B.     Tincture  of  Jalap. 

Prepared  by  exhausting  2^  ounces  oi  jalap  in  coarse  powder  with 
1  pint  of  proof  spirit  in  the  manner  directed  for  Tinctura  aconiti, 
and  obtaining  1  pint  of  the  tincture. 

Dose. — ^  to  2  fluid  drachms,  as  an  adjunct  to  other  purgatives  to 
increase  their  action. 

5.  Pulvis  Jalapse  compositus,  P.B.     Compound  Jalap  Powder. 

A  sifted  mixture  of  5  ounces  of  powdered  jak^,  9  ounces  of  acid 
tartarate  of  potash,  and  1  ounce  of  powdered  ginger. 

This  is  a  very  useful  form  for  the  exhibition  of  jalap,  and  is  especially 
serviceable  in  dropsies.  The  acid  tartrate  of  potash  chiefly  serves  the 
purpose  of  sulphate  of  potash  in  compound  ipecacuanha  powder,  viz., 
that  of  spreading  out  the  particles  of  the  active  constituent. 

Dose. — 20  to  60  grains. 

CONVOLVULUS  SCAMMONIA,  Linn,     The  Scammony  Plant. 

The  milky  juice  of  the  root  of  this  plant  has  been  well  and  widely 
J;nown  from  the  time  of  Theophrastus.     The  Arabs  call  it  Suk 
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moony  a.  The  plant  itself  very  mucli  resembles  our  C.  arvensis.  It 
is  a  native  of  Asia  Minor,  the  Grecian  Archipelago,  and  Southern 
Russia. 


Fig.  78. — Convolvulus  JScammonia.    a,  sepals  and  stamens;  6,  style  and  stigmas. 

Characters. — Root  perennial,  tapering,  3  to  4  feet  long,  and  from  9  to  12 
inches  in  circumference,  fleshy,  and  abounding  in  acrid  milky  juice.  Stems 
numerous,  annual,  round,  slender,  smooth,  twining  over  neighbouring  plants 
or  trailing  on  the  ground.  Leaves  petioled,  quite  smooth,  entire,  oblong, 
arrow-shaped,  truncate,  and  angular  at  the  base,  with  acute  spreading  lobes. 
Peduncles  axillary,  solitary,  3-flov/ered,  about  twice  the  length  of  the  leaves. 
Sepals  rather  lax,  smooth,  ovate-obtuse,  with  a  reflexed  point.  Corolla  of  a 
pale  sulphur-yellow  colour.  Stamens  5,  erect,  converging,  about  a  third  the 
length  of  the  corolla.  Style  equal  to  the  stamens.  Sticpnas  white,  oblong, 
erect,  parallel,  distant.  Ovary  2-celled,  4-seeded.  Capsule  2-celled,  4-seeded. 
—  Woodv.  Med.  Bot.  pi.  86  ;  Steph.  and  Church,  pi.  60. 

The  fresh  root  is  laden  with  an  acrid  milky  juice,  which  exudes 
when  it  is  wounded,  and  dries  up  to  a  rich  yellowish-brown  trans- 
parent gummy  mass. 

1.  Scammoniae  radix,  F.B,     Scammony  Boot 

The  dried  root  of  the  plant  above  described,  from  Syria  and  Asia 
Minor. 

Characters  and  Constituents. — Long  conical  woody  roots,  in  shape 
resembling  a  carrot,  and  often  spirally  twisted,  sometimes  S  inches  in 
diameter  at  the  crown,  brown  without,  white  within,  slightly  odor- 
ous, tasteless,  tough,  and  resinous.  Miher  agitated  with  the  powder 
and  evaporated  leaves  a  residue  having  the  properties  of  scammony 
resin. 
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100  parts  of  the  dried  root  contains,  according  to  Manquart,  4*12 
of  resin  (the  active  constituent  of  the  root),  5*8  of  gum,  24*48  of 
sugar,  starch,  and  extractive;  the  remainder  being  cellulin  and  salts. 

2.  Scammonise  resina,  P.B.     Resin  of  Scammony. 

Prepared  from  the  coarsely  powdered  root  in  the  manner  pre- 
scribed for  the  separation  of  resin  of  jalap. 

It  may  also  be  obtained  in  a  similar  way  from  scammony. 

Characters^  Composition,  and  Tests.  —  In  brownish  translucent 
pieces,  brittle,  resinous  in  fracture,  of  a  sweet  fragrant  odour;  pre- 
pared from  the  root.  It  cannot  form  singly  an  emulsion  with  water 
(thus  distinguished  from  scammony).  Its  tincture  does  not  render 
the  fresh  cut  surface  of  a  potato  blue  (absence  of  guaiacum).  iEther 
dissolves  it  entirely  (thus  distinguished  from  resin  of  jalap). 

This  resin  is  homologous  with  convolvulin,  and  is  identical  with 
jalapin,  the  purgative  principle  of  orizaba  root  or  male  jalap  (see 
p.  502).  Jalapin  is  affected  by  acids  and  alkalies  in  the  same  way  as 
convolvulin,  and  the  decomposition  products  are  homologous  or 
identical  with  those  of  convolvulin. 

3.  Scammonium,  P.B.     Scammony. 

A  gum-resin  obtained  by  incision  from  the  living  root  of  the  plant 
above  described,  chiefly  from  Asia  Minor,  Smyrna. 

According  to  Mr  Maltass  (Pharm.  Journ.  xiii.  1st  series,  p.  264)  it 
is  thus  produced.  The  earth  is  removed  for  the  depth  of  three  or 
four  inches  from  around  the  root  of  the  plant  when  in  flower.  The 
root  is  then  cut  through  about  three  inches  below  the  crown,  and  a 
mussel  shell  placed  below  the  upper  portion  to  catch  the  milky 
juice  which  immediately  flows.  The  shell  is  left  till  evening,  and 
then  removed.  Sometimes  the  gala  is  allowed  to  dry  spontaneously 
in  the  shell;  but  usually  the  contents  of  the  shells  are  emptied  into 
one  vessel,  and  set  aside  in  quantities  of  a  pint  or  more,  and  allowed 
to  evaporate  spontaneously,  during  which  the  fluid  undergoes  fermen- 
tation, and  acquires  a  sour  and  cheesy  odour,  and  a  darker  colour  than 
the  shell  or  virgin  scammony,  and  often  exhibits  a  porous  or  bubbly 
structure,  indicating  the  previous  extrication  of  gas. 

Characters,  Composition,  and  Tests. — In  flattish  irregular  masses 
about  I  inch  thick;  ash-grey  and  rough  externally;  fresh  fractures 
resinous,  splintery,  shining,  black  when  dry;  odour  and  flavour 
cheesy;  causes  when  chewed  a  slight  pricking  sensation  in  the 
fauces;  easily  triturated  into  a  dirty-grey  powder,  and  converted 
with  w^ater  into  a  smooth  emulsion.  It  does  not  effervesce  with 
hydrochloric  acid  (absence  of  chalk).  Boiling  water  agitated  with 
the  powder,  cooled  and  filtered,  does  not  strike  a  blue  colour  with 
tincture  of  iodine  (absence  of  starch).  ^Ether  removes  from  80  to  90 
per  cent,  of  resin  (jalapin),  the  remainder  being  chiefly  soluble  gum 
and  a  little  moisture. 

Adulterations. — This  drug  is  much  adulterated.  The  "  scammony 
makers"  of  Smyrna  dilute  it  sometimes  to  the  extent  of  150  per  cent, 
with  starch,  flour,  chalk,  and  ashes;  and  here  in  England  guaiacum 


PREPARATIONS  OF  SCAMMONY.  507 

is  used  for  the  same  purpose.  The  tests  above  given  under  2  and  3 
easily  indicate  these  adulterations. 

Action  and  Uses. — The  properties  of  scammony  are  identical  with 
those  of  jalap.  Of  the  two  resins,  that  of  scammony  is  regarded  as 
the  more  powerful,  but  I  doubt  whether  this  view  is  a  correct  one. 

Dose. — Of  the  resin,  3  to  8  grains,  of  the  gum-resin  (scammony), 
5  to  10  grains. 

Pharmaceutical  Uses. — A  constituent  of  Pilula  colocynthidis  com- 
posita  and  P.  colocynth.  et  hyoscyami,  Pulvis  scammonii  compositus, 
and  the  following : — 

4.  Mistura  Scammonii,  P.B.     Scammony  Mixture. 

Prepared  by  triturating  4  grains  of  resin  of  scammony  with  a  little 
milh  gradually  adding  more  milk  until  an  uniform  emulsion  measur- 
ing 2  fluid  ounces  has  been  obtained. 

A  tasteless  purgative  draught,  well  adapted  for  children. 

Dose. — ^  to  2  fluid  ounces  for  a  child  or  delicate  person. 

5.  Confectio  Scammonii,  P. 5.     Confection  of  Scan iimony. 
Preparation. — Rub  together  3  ounces  of  finely  powdered  scammony, 

1^  ounce  of  finely  powdered  ginger,  3  fluid  ounces  of  sijrup,  and  1^ 
ounce  of  clarified  honey,  then  add  1.  fluid  drachm  of  oil  of  caraway, 
and  J  fluid  drachm  of  oil  of  cloves,  and  mix. 

Not  quite  so  agreeable  a  mixture  as  "  Tamar  Indien.^' 

Dose. — 10  to  30  grains. 

6.  Pulvis    Scammonii    compositus,   P.B.      Compound   Scammony 

Poioder. 

A  sifted  mixture  of  4  ounces  of  powdered  scammony,  3  ounces  of 
powdered  jalap,  and  1  ounce  of  powdered  ginger. 

A  mixture  which  implies  (as  does  also  No.  7)  a  difl'erence  between 
the  action  of  scammony  and  jalap  that  does  not  exist. 

Dose. — 10  to  20  grains. 

7.  Pilula  Scammonii  composita,  P.B.     Compound  Scammony  Pill. 
Preparation. — Add  1  fluid  ounce  of  strong  tincture  of  ginger  and  2 

fluid  ounces  of  rectified  spirit  to  1  ounce  each  of  curd  soap,  resin  of 
jalap,  and  resin  of  scammony,  all  in  powder  and  previously  mixed, 
and  dissolve  with  the  aid  of  a  gentle  heat;  then  evaporate  the  spirit 
by  the  heat  of  a  water  bath  until  the  mass  has  acquired  a  suitable 
consistence  for  forming  pills. 

Dose. — 5  to  15  grains,  in  cases  where  aloes  is  objectionable. 

Pharbitis  Nil,  Choisy,  the  Convolvulus  Nil  of  Linnaeus,  an  annual 
common  in  India  and  the  tropics  generally,  and  resembling  the 
major  convolvulus  (Pharbitis  hispida)  of  our  gardens;  yields  black 
seeds  (Kala-dana)^hovit  J  inch  long,  which  are  employed  in  the  Phar- 
macopoeia of  India  as  a  substitute  for  jalap.  The  dose  of  the 
powdered  seed  is  from  30  to  40  grains,  and  of  the  resin  (pharhitisin), 
which  is  prepared  from  the  seeds  in  the  manner  directed  for  resin  of 
jalap,  from  5  to  8  grains. 

Ipomcea  Turpethum,  E.  Brown,  furnishes  the  turbith  root  of  old 
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pharmacologists,  wMcli  has  been  employed  in  the  East  as  a  purga- 
tive since  the  time  of  Avicenna,  yields  about  10  per  cent,  of  resin, 
which  agrees  in  its  action  with  resin  of  jalap. 

Aroyreia  speciosa,  Choisy,  is  another  common  Indian  plant. 
The  leaves  are  used  by  the  natives  as  a  rubefacient  and  vesicant. 

Gentianace^.     The  Gentian  Family. 

These  plants  are  botanically  allied  to  the  Solonaceae  and  Convol- 
vulacese.  They  are  characterised  by  bitterness,  a  quality  which  is 
diffused  through  the  whole  plant. 

GENTIANA  LUTEA,  Linn.     Yellow  Gentian. 

This  is  a  handsome  plant,  native  of  grassy  spots  in  the  moun- 
tainous regions  of  Central  Europe,  as  far  north  as  Thuringia.  Th^e 
Greeks  and  Arabs  were  both  familiar  with  gentian.  It  derives  its 
name  from  Gentius,  a  king  of  the  Illyrians. 


Fig.  79. — Gentiana  lutea. 

Characters. — Root  perennial,  often  forked.  Stein  straight,  2  to  3  feet  high. 
Leaves  opposite,  ovate-oblong,  5-nerved ;  stem  leaves  sessile,  ovate-acute  ; 
those  supporting  the  flowers  cordate,  araplexicaul,  concave,  all  of  a  pale 
glaucous-green  colour.  Floioers  in  an  interrupted  spike  of  whorls,  large,  of 
a  brilliant  yellow.  Calyx  membranous,  spathe-like,  3  or  4-cleft.  Corolla 
twisted  in  sestivation,  with  5  or  6  green  glands  at  its  base,  5  or  6-parted. 
Stamens  5  ;  anthers  straight,  subulate.  Stigmas  2,  revolute.  Ovary  and 
capsule  fusiform,  1-celled.  Seeds  roundish,  compressed,  with  a  membranous 
border.  Habitat^  the  Alps,  Apennines,  and  Pyrenees,  and  other  mountains  of 
'Em'oipe.—  Esenb.  and  Eherm.  t.  199  ;  Steph.  and  Church,  pi.  132. 

Other  species  also  yield  some  of  the  gentian  of  commerce,  as  the  Alpine 
species,  G.  jmrpurea,  punctata^  and  pannonica;  while  in  the  Himalayas  G. 
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Kurroo  yields  a  similar  product.  G.  purpurea  is  thought  to  yield  the  kind  of 
root  which  is  sometimes  sold  under  the  name  radix  gentiance  rubrce. 

The  root  is  supplied  from  Germany  and  Switzerland.  France  is 
chiefly  supplied  from  Auvergne. 

1.  Gentianae  radix,  P.B.     Gentian  Root 

The  dried  root  of  the  plant  above  described,  collected  in  the 
mountainous  districts  of  Central  and  Southern  Europe. 

Characters  and  Constituents. — From  ^  to  1  inch  thick,  several 
inches  long,  often  twisted,  much  wrinkled,  or  marked  with  close 
transverse  ridges ;  brown  externally,  yellow  within,  tough  and 
spongy ;  taste  at  first  sweet,  afterwards  very  bitter. 

Gentian  root  is  free  from  starch;  it  contains  from  12  to  15  per 
cent,  of  uncrystallisable  sugar,  a  large  proportion  also  of  pectin,  a 
little  volatile  oil  and  fat,  and  two  essential  crystalline  bodies, 
gentian  hitter,  or  gentiopicrin,  C2oH3oOj25  ^^^  gentianic  acid, 
C^^HjoOg.  The  fresh  root  yields  0*1  per  cent,  of  the  former ;  it  is  a 
neutral  substance,  crystallises  in  colourless  needles ;  is  soluble  in 
water  and  dilute  spirit,  and  forms  a  yellow  solution  with  caustic 
potash,  which  loses  its  bitterness  after  a  few  days.  By  boiling  with 
dilute  mineral  acids,  gentiopicrin  is  resolved  into  glucose  and 
gentiogenin,  a  neutral,  amorphous,  yellowish-brown  substance. 
Gentianic  acid  forms  pale  yellow,  silky,  tasteless  crystals,  which 
may  be  sublimed  without  decomposition.  It  is  but  feebly  soluble 
in  water  and  setber,  but  freely  in  hot  alcohol,  and  forms  crystalline 
salts  with  the  alkalies.  The  essential  constituent  is  gentiopicrin, 
gentianic  acid  being  inert. 

Action  and  Uses. — Those  of  a  pure  simple  bitter.  It  is  prescribed 
as  a  stomachic  tonic,  in  the  following  forms : — 

2.  Extractum  Gentianae,  P,B,     Extract  of  Gentian, 
Preparation. — Infuse  1  pound  of  sliced  gentian  root  in  a  gallon  of 

boiling  water  fov  two  hours;  boil  for  15  minutes;  pour  ofl",  press, 
and  strain.  Then  evaporate  the  liquor  by  a  water  bath  to  a  con- 
sistence suitable  for  pills. 

Dose. — 2  to  10  grains.  As  it  contains  but  very  little  astringent 
matter,  it  is  convenient  for  prescribing  with  salts  of  iron  and  metallic 
salts  generally. 

3.  Infusum   Gentianae   compositum,  P,B.     Compound  Infusion  of 

Gentian. 

Preparation. — Infuse  60  grains  each  of  sliced  gentian  root,  and 
bitter  orange  peel  cut  small,  and  J  ounce  of  lemon  peel  cut  small,  in 
10  fluid  ounces  of  boiling  water  for  an  hour,  and  strain. 

This  is  a  pleasant  tonic  stomachic.  Owing  to  the  large  quantity 
of  pectin  which  it  contains,  the  infusion  is  liable  to  gelatinise 
after  a  time  when  mixed  with  alcoholic  fluids,  solution  of  tannib- 
acid,  mineral  acids,  and  metallic  salts. 

4.  Mistura  Gentianae,  P.B.     -Gentian  Mixture. 

Preparation, — Macerate  J  ounce  of  sliced  gentiafn  root   and   30 
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grains  each  of  hitter  orange  peel  cut  small,  and  coriander  fruit, 
bruised  in  2  fluid  ounces  of  proof  spirit,  for  two  hours.  Then  add 
8  ounces  of  water ;  macerate  again  for  two  hours,  and  strain  through 
calico.  It  would  be  consistent  to  have  called  this  "  Compound," 
too,  or  to  have  eliminated  the  term  from  No.  3.  By  the  use  of 
spirit  and  cold  water,  solution  of  the  pectin  which  leads  to  the 
speedy  decomposition  of  the  infusion,  is  prevented. 
Dose. — \  to  1  fluid  ounce. 

5.  Tinctura   Gentianse    composita,  P,J5.      Compound    Tincture   of 
Gentian. 

Prepared  by  exhausting  1\  ounce  of  gentian  root,  cut  small  and 
bruised,  |  ounce  of  hitter  orange  peel,  cut  small  and  bruised,  and  J 
ounce  of  bruised  cardamom  seeds,  with  1  pint  of  proof  spirit,  in  the 
manner  prescribed  for  Tinctura  aconiti,  and  obtaining  1  pint  of  the 
tincture. 

Dose. — \  to  2  fluid  drachms  as  a  cordial  stomachic. 

OPHELIA  CHIRATA.     Grisehach.     Chiretta. 

This  is  the  Kirdta-tikta,  or  bitter  plant  of  the  Kiratas,  a  moun- 
tain tribe  in  the  north  of  India.  The  plant  has  long  been  esteemed 
by  the  Hindoos,  and  it  is  universally  employed  throughout  the 
Bengal  Presidency,  as  gentian  is  in  Europe.  Other  species  of 
Ophelia,  and  species  of  other  genera,  are  also  employed  in  India : 
they  are  0.  angustifolia,  Don ;  0.  densiflora,  Griseb. ;  0.  elegans, 
Wight ;  and  0.  muUifiora,  Dalz.  ;  Andrographis  panniculata,  Wall.  ; 
Slevogtia  orientalis,  Griseb.,  called  small  Chiretta,  and  several 
species  of  Exacum.  All  or  most  of  these  plants  are  called  Chiretta 
in  the  Indian  bazaars. 

Characters. — Annual,  2-3  feet  high,  with  a  single,  straight,  round,  smooth 
stem.  Branches  generally  decussated,  nearly  erect.  Leaves  opposite,  ara- 
plexicaul,  lanceolate-acute,  smooth,  5-7  nerved.  Flowers  numerous,  stalked, 
upper  half  of  the  plant  forming  elegant  decussated  umbel-like  cymes,  with  2 
bracts  at  each  division.  Calyx  4-cleft,  with  sublanceolate  persistent  divi- 
sions, shorter  than  the  corolla.  Corolla  persistent,  yellow,  rotate,  limb 
4-parted,  spreading,  twisted  to  the  right,  with  2  glandular  hollows  protected 
by  a  fringed  scale  upon  each  segment.  Stamens  4  ;  filaments  subulate, 
shortly  connected  at  the  base;  anthers  cloven  at  the  base.  Style  single. 
Stigma  large,  2-lobed.  Capsules  conical,  rather  shorter  than  the  permanent 
calyx  and  corolla,  1-celled,  2-valved,  opening  a  little  at  the  apex.  Seeds  nume- 
rous, affixed  to  two  receptacles  adhering  to  the  sides  of  the  valves.  Habitat^ 
Himalaya  mountains,  of  which  Nepal  is  one  of  the  valleys. —  Wallich,  Plant, 
Asiat.  Rar.  3,  p.  33,  t.  252  {Gentiana  chirata). 

The  entire  plant  is  collected  when  in  flower  and  some  of  the 
lower  capsules  are  beginning  to  ripen,  and  tied  up  into  bundles 
weighing  about  2  pounds,  and  two  or  three  feet  long. 

1.  Chirata,  P.B.     OJiiretta. 

The  entire  plant  of  Ophelia  chirata,  above  described,  collected  in 
Northern  India. 

Characters  and  Constituents. — Stems  about  3  foet  long,  of  the 
thickness  of  a  goose  quill,  round,  smooth,  yello\^  ish-brown,  with 
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opposite  branches ;  flowers  small,  numerous,  panicled.  The  whole 
plant  intensely  bitter. 

According  to  Hohn,  chiretta  contains  two  bitter  principles, 
chiratin,  C26H43OJ5,  and  ophelic  add,  CjaHgoOiQ,  and  the  dried  leaves 
yield  7*5  per  cent,  of  ash,  the  stems  3*7,  chiefly  composed  of  potas- 
sium and  calcium  salts. 

Chiratin  may  be  precipitated  by  tannic  acid.  It  is  an  indis- 
tinctly crystallisable  neutral  principle,  light  yellow,  hygroscopic, 
very  bitter ;  soluble  in  warm  water,  in  alcohol,  and  in  aether,  and 
resolved  into  another  neutral  and  amorphous  substance,  chiratogenin, 
C13H24O3,  and  ophelic  acid,  by  the  agency  of  boiling  hydrochloric 
acid.  Ophelic  acid  is  an  amorphous,  viscid,  yellow  mass,  having  a 
faint  gentian-like  odour,  and  a  very  bitter  taste.  It  is  readily 
soluble  in  water,  alcohol,  and  gether.  The  aqueous  solution  preci- 
pitates an  alkaline  solution  of  oxyde  of  copper. 

Action  and  Uses. — Those  of  gentian;  than  which  it  is  said  to  be 
more  powerfully  bitter. 

2.  Infusum  Chiratse,  P.B,     Infusion  of  Chiretta. 

Preparation. — Infuse  J  ounce  of  chiretta^  cut  small,  in  10  fluid 
ounces  of  water  at  120°,  for  half  an  hour,  and  strain. 
Dose. — 1  to  2  ounces. 

3.  Tinctura  Chiratse,  P.B.     Tincture  of  Chiretta. 

Prepared  by  exhausting  2^  ounces  of  chiretta,  cut  small  and 
bruised,  with  1  pint  of  proof  spirit^  in  the  manner  directed  for 
Tinctura  aconiti,  and  obtaining  1  pint  of  the  tincture. 

Dose. — ^  to  2  fluid  drachms,  as  a  tonic  and  stomachic. 

Other  Medicinal  Gentianaceous  Plants. — l.Erythrcea  Centau- 
rium-,  Pros.,  the  ksutocv^iou  to  /lcU^qu,  or  small  Centaury  of  Dioscorides, 
is  a  good  indigenous  tonic.  All  parts  of  the  plant  have  a  pure 
bitter  taste.  It  may  be  substituted  for  chiretta,  and  used  in  the 
same  proportions.  2.  Menyahthes  trifoliata,  Linn.,  Buckbean  or 
Marsh  trefoil.  This  is  another  indigenous  plant  which  has  been 
long  used  in  medicine,  and  formerly  as  a  substitute  for  hops  in 
brewing.  The  stem  and  long-stalked  ternate  leaves  are  quite 
smooth,  and  have  a  very  bitter,  somewhat  nauseous  taste.  The 
expressed  juice  contains,  according  to  Trommsdorf,  a  very  bitter, 
azotised  substance. 

LoGANiACEiE.  Decand.  .  The  Strychnia  Family. 
This  venomous  Order  is  so  closely  allied  to  Gentianaceae,  Asclepiadaceae,  and 
Cinchonaceae,  that  it  is  not  possible  to  define  the  exact  limits  between  them. 
Gentianaceae  have  parietal  placenta,  whereas  those  in  Loganiaceae  are  curved 
inwards,  to  form  a  2-celled  fruit.  Cinchonacese  have  an  adherent  calyx,  and 
Asclepiads  a  milky  juice  and  peculiar  stigma. 

STRYCHNOS  NUX- VOMICA,  Linn.     The  Nux-vomica  Tree. 

This  is  a  small  tree,  with  a  crooked  stem,  and  corymbs  of  greenish- 
white  flowers,  altogether  somewhat  resembling  our  dogwood.  It  is 
indigenous  to  the  coasts  of  most  parts  of  India,  Burmah,  Siam,  and 
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the  nortliern  parts  of  Australia.  It  is  the  Koochla  tree  (Sanskrit, 
culcka  and  kataka)  of  the  Hindoos,  by  whom  it  has  been  long  used 
as  a  medicine.  It  is  the  Izarakee  of  Persian  Materia  Medica,  and 
the  Khaunk-al-kiUb,  or  dog-killer,  of  the  Arabs. 


Fig.  S0.-^JStryc?mo8  Nux^vomica,    a.  pistil;  6,  corolla  and  stamens;  c,  fruit, 

Characters. — Stem  crooked.  Branches  irregular,  the  young  ones  long  and 
flexuose,  with  smooth  dark-grey  bark.  Wood  white,  close-grained,  and 
bitter.  Leaves  opposite,  with  short  petioles,  oval,  smooth,  and  shining,  3 
to  5-nerved.  FUnoers  small,  greenish-white,  in  terminal  corymbs.  Calyx 
5- toothed.  Corolla  funnel-shaped  ;  limb  5-cleft,  valvate.  Stamens  5  ;  tila' 
ments  short.  Ovary  2-celled,  with  many  ovules  in  each  cell  attached  to  the 
thickened  centre  of  the  partition.  Style  e(|Ual  to  the  corolla  in  length.  Stigma 
capitate.  Berry  round,  smooth,  about  the  size  of  an  orange,  covered  with  a 
smooth,  somewhat  hard  fragile  shell,  of  a  rich  orange-colour  when  ripe,  filled 
with  a  soft  white  gelatinous  pulp,  in  which  are  immersed  the  seeds  attached 
to  a  central  placenta.  Seeds  peltate. — Roxh.  Coromb.  i.  t.  4 ;  Esenb>  and 
Eherm.  209  ;  Steph,  and  Churchy  pi.  52. 

The  whole  of  the  plant  is  pervaded  by  strychnia,  the  greater 
portion  residing  in  the  seed  and  bark.  Nux-vomica  hark  is  in 
liattish  or  slightly- curved  pieces,  thick,  hard,  and  compact ;  fracture 
dull  and  brownish ;  epidermis  sometimes  displaying  a  ferruginous, 
spongy,  and  friable  efflorescence,  at  other  times  a  yellowish-grey 
colour,  marked  with  prominent  greyish-w^hite  spots.  Both  appear- 
ances are  due  to  alterations  in  the  texture  of  the  epidermis,  and  not 
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to  lichens,  whicli  are  rare.  The  bark  is  smooth  internally;  its 
powder  of  a  yellowish-white  colour,  without  smell,  but  having  an 
intense  and  permanent  bitter  taste.  A  drop  of  nitric  acid  applied 
to  the  external  surface  turns  it  of  a  dark-greenish  colour;  but  if 
applied  to  a  transverse  section  or  to  the  internal  surface,  a  dark-red 
spot  is  produced. 

The  bark  is  unfortunately  sold  in  many  shops  in  Calcutta  under 
the  name  of  Rohun,  and  thus  substituted  for  the  febrifuge  bark  of 
the  Rohuna  tree  or  Soijmida  febrifuga  {Beng.  Disp.  pp.  247  and  437). 
In  this  way,  probably,  it  came  to  be  introduced  into  England,  and 
not  being  found  saleable,  was  sent  to  Holland,  and  there  sold  and 
used  as  Angustura  bark.  Dr  Ronbach  of  Hamburgh  discovered  its 
poisonous  properties,  but  not  before  several  fatal  cases  had  occurred. 
Angustura  bark  somewhat  resembles  that  of  strychnia,  but  the 
former  is  thinner  and  much  more  friable,  and  is  readily  known  by 
its  aromatic  and  only  moderately  bitter  taste. 
1.  Nux- vomica,  P.B.     Nux-vomica, 

The  seeds  of  the  plant.     Imported  from  the  East  Indies. 

Characters  and  Constituents. — Nearly  circular  and  flat,  about  an 
inch  in  diameter,  and  ^th  of  an  inch  thick,  umbilicated,  and  slightly 
convex  on  one  side,  covered  externally  with  a  drab- coloured,  satiny 
coat,  formed  of  short  silky  hairs.  It  is  otherwise  composed  of  two 
circular  discs  of  horny  albumin,  enclosing,  near  the  margin,  a  thin, 
leafy  embryo,  the  position  of  which  is  indicatedby  a  minute  depression 
at  the  circumference  corresponding  to  the  extremity  of  the  radicle. 
The  seed  is  inodorous,  and  the  taste  intensely  bitter.  The  powder 
resembles  that  of  jalap  root  in  appearance.  The  active  properties 
of  Nux-vomica  are  due  to  three  crystalline  alkaloids — strychnia, 
C21H22N2O2,  brucia,  C23H2(}N204,4H20  =  394-f  72,  and  igasuria,  which 
is  said  by  Schiitzenberger  to  be  composed  of  nine  distinct  bases. 
Strychnia  is  described  below  :  Nux-vomica  furnishes  from  J  to  J  per 
cent,  of  this  base.  The  quantity  of  brucia  is  variable,  ranging  from 
0*12  to  1  per  cent.  Brucia  closely  resembles  strychnia.  It  crystal- 
lises in  colourless,  transparent,  oblique,  rhombic  prisms,  insoluble 
in  aether;  soluble  in  150  parts  of  boiling  water,  melting  at  212°, 
and  forming  a  blood-red  solution  wdth  nitric  acid,  turning  to  violet 
on  the  addition  of  stannous  chloride.  Its  salts  are  very  bitter; 
they  have  the  same  action  as  those  of  strychnia,  but  are  not  so 
powerful.  With  methyl  iodide  and  sethyl  iodide  it  forms  com- 
pounds corresponding  to  those  of  strychnia,  descriljed  below. 
Igasuria  was  obtained  by  Desnoix  in  the  mother-liquor  from  which 
the  other  two  bases  have  been  precipitated.  It  may  be  obtained  in 
silky  needles,  very  bitter,  and  soluble  in  200  parts  of  boiling  water. 
These  bases  are  combined  in  the  seed  with  strychnic  or  igasuric 
acid,  which  Ludwig  describes  as  a  yellow-brownish,  amorphous 
mass,  of  strongly  acid  reaction.  The  seed  contains  6  per  cent,  of 
sugar  which  reduces  cupric  oxyde  in  the  cold,  and  4  per  cent, 
of  fat. 

2    K 
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2.  Strychnia,  F.B.     Strychnia,  €421122^2^4  ^^  C2iH22N202=334. 

Preparation. — This  base,  formerly  called  strychnine,  is  thus 
obtained : — Subject  1  pound  of  Nux-vomica  for  two  hours  to  steam 
in  any  convenient  vessel ;  chop  or  slice  it,  dry  it  by  the  vapour  bath 
or  hot-air  chamber,  and  immediately  grind  it.  Digest  the  powder 
at  a  gentle  heat  for  twelve  hours  with  two  pints  of  rectified  spirit 
and  one  of  water;  strain  through  linen,  express  strongly,  and  repeat 
the  process  twice.  Distil  off  the  spirit  from  the  mixed  fluids; 
evaporate  the  watery  residue  to  about  sixteen  ounces,  and  filter 
when  cold.  Add  now  180  grains  of  acetate  of  lead,  previously  dis- 
solved in  water,  so  long  as  it  occasions  any  precipitate ;  filter ;  wash 
the  precipitate  with  10  ounces  of  cold  water,  adding  the  washings 
to  the  filtrate  ;  evaporate  the  clear  fluid  to  8  ounces,  and  when  it 
has  cooled  add  solution  of  ammonia  in  slight  excess,  stirring 
thoroughly.  Let  the  mixture  stand  at  the  ordinary  temperature 
for  twelve  hours ;  collect  the  precipitate  on  a  filter,  wash  it  once 
with  a  few  ounces  of  cold  water,  dry  it  on  the  vapour  bath,  and 
boil  it  with  successive  portions  of  rectified  spirit  till  the  fluid 
scarcely  tastes  bitter.  Distil  off  most  of  the  spirit,  evaporate  the 
residue  to  the  bulk  of  about  half  an  ounce,  and  set  it  aside  to  cool. 
Cautiously  pour  off  the  yellowish  mother-liquor  (which  contains 
the  brucia  and  igasuria)  from  the  white  crust  of  strychnia  which 
adheres  to  the  vessel.  Throw  the  crust  on  a  paper  filter,  wash  it 
with  a  mixture  of  two  parts  of  rectified  spirit  and  one  of  w^ater,  till 
the  washings  cease  to  become  red  on  the  addition  of  nitric  acid 
(absence  of  brucia) ;  finally,  dissolve  it  by  boiling  it  with  an  omice 
of  rectified  spirit,  and  set  it  aside  to  crystallise.  More  crystals  may 
be  obtained  by  evaporating  the  mother- liquor. 

In  this  process  the  igasurates  of  the  alkaloids  are  dissolved  out  of 
the  pow^dered  seed  by  the  alcohol,  the  greater  part  of  the  brucia  and 
the  whole  of  the  the  igasuria  are  precipitated  by  the  acetate  of  lead, 
and  the  strychnia  is  subsequently  precipitated,  with  a  little  of  the 
brucia,  from  the  filtered  liquid  by  an  excess  of  ammonia.  The 
strychnia  is  completely  separated  from  the  associated  brucia  by  the 
processes  of  crystallisation  and  w^ashing,  the  latter  being  much  more 
soluble  both  in  water  and  in  alcohol  than  the  former. 

Characters  and  Tests. — In  right  square  octohedra  or  prisms,  colour- 
less and  inodorous;  soluble  in  6700  parts  of  cold  and  in  2500  parts  of 
boiling  water,  so  intensely  bitter  that  this  quality  is  distinctly  per- 
ceptible in  a  solution  of  1  part  of  the  salt  in  600,000  of  water;  soluble 
in  boiling  rectified  spirit  and  in  chloroform,  but  not  in  alcohol  or 
in  aether.  Pure  sulphuric  acid  forms  with  it  a  colourless  solution, 
which,  on  the  addition  of  bichromate  of  potash,  acquires  an  intensely 
violet  hue,  speedily  passing  through  red  to  yellow.  Not  coloured  by 
nitric  acid  (absence  of  brucia);  leaves  no  ash  when  burned  with  free 
access  of  air.  A  few  drops  of  a  solution  containing  s-frVir  part  of  a  grain, 
placed  on  the  skin  of  a  frog,  produces  in  about  half  an  hour  tetanic 
convulsions. 

Strychnia  combines  directly  with  iodine  to  form  a  sesquiodide 
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(C2iH22N202)2l3,  whicli  Separates  from  an  alcoholic  solution  in  orange- 
coloured  crystalline  scales.  Heated  by  a  water  bath  with  methyl- 
iodide  or  cethyl  iodide,  strychnia  forms  colourless,  bitter  crystalline 
compounds  of  methyl-strychnium  iodide (C21H22N2O2CH3I) and  aethyl- 
strychnium  iodide  (C21H22N2O2C2H.I)  respectively.  They  are  much 
less  bitter  than  strychnia  and  much  more  soluble  in  water,  and  have 
totally  different  physiological  effects. 

Action. — The  action  of  strychnia  and  its  associated  alkaloids  is 
simple ;  they  are  exciters  of  the  centres  of  those  nerves  which  are 
distributed  to  the  striped  muscle,  excluding  the  heart  from  this 
category.  Thus,  when  given  in  sufficient  doses  (^  to  |  of  a  grain  by 
the  stomach)  the  whole  of  the  voluntary  contractile  tissue  is  thrown 
into  violent  spasm,  the  muscles  becoming  intensely  rigid,  curving 
the  body  backwards  (opisthotonos),  forwards  (emprosthotonos),  or 
to  one  or  other  side  (pleurosthotonos).  The  muscles  of  respiration 
are  affected  equally  with  those  of  the  limbs,  the  breathing  is  sus- 
pended, the  blood  accumlates  in  the  right  side  of  the  heart,  and  the 
organ  becomes  greatly  excited  to  relieve  itself  of  the  load.  This 
condition  of  universal  cramp  is  attended  with  great  pain  in  the 
muscles  and  intense  distress  from  suffocation.  After  some  seconds 
the  spasm  suddenly  gives  way,  leaving  the  patient  exhausted  and 
terrified.  After  a  short  interval,  and  when  the  breathing  and  pulse 
have  resumed  their  natural  rate,  a  sudden  noise,  a  slight  movement, 
a  touch,  or  even  a  breath  of  air,  renews  the  tetanic  spasm,  which 
again  cramps  the  whole  body  and  throws  it  into  a  fine  tremor.  The 
duration  of  the  attack  is  proportionate  to  the  dose.  If  a  large 
quantity  of  strychnia  have  been  taken  the  fits  recur  after  very 
short  intervals,  and  each  fresh  attack  continues  longer  than  the 
one  which  preceded  it  until  the  limit  is  reached,  when  the  suffo- 
cated animal  is  released  from  the  fatal  grasp,  and  left  completely 
lax  and  incapable  of  another  inspiration.  The  heart  may  be 
found  pulsating  several  minutes  after  the  respiration  has  ceased,  and 
its  action  may  be  revived  by  depletion  of  its  right  cavities.  If  the 
subject  be  young  and  the  lungs  healthy,  these  organs  will  be  found 
collapsed.  The  intelligence  remains  intact  throughout,  excepting 
when  the  asphyxia  is  nearly  complete. 

If  the  dose  be  too  small  to  produce  a  fatal  result,  the  intervals 
between  the  paroxysms  grow  longer,  the  severity  of  the  spasms 
becomes  less,  their  duration  shorter,  and  they  become  gradually 
reduced  to  irregular  twitchings  of  the  muscles,  with  slight  rigidity 
or  stiffness  of  some  of  the  flexors  or  extensors,  usually  the  muscles 
of  the  back  of  the  aeck,  effects  which  may  be  induced  by  the  inges- 
tion of  the  yV^h  of  a  grain,  or  the  subcutaneous  injection  of  the  -5^5 th. 

Schroff,  and  Crum  Brown  and  T.  D.  Fraser,  have  shown  that  the 
methyl  and  sethyl  compounds  of  strychnia  above  mentioned  Lave 
an  action  exactly  the  reverse  of  that  of  strychnia  itself, — that  is,  they 
cause  paralysis  of  the  centres  of  the  voluntary  movement  without 
previous  excitement,  like  conium  or  curare. 

Uses. — Strychnia  is  a  direct  and  powerful  tonic  to  the  centres  of 
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voluntary  or  reflex  movement,  and  the  conditions  on  whicli  it  exerts 
a  remedial  action  are  of  course  those  which  are  due  to  depression  of 
the  motor  function.  Thus  it  is  most  beneficial  in  paralysis  from 
disease  of  any  part  of  the  cranio-spinal  axis,  and  CxSpecially  in  the 
paraplegia  which  attends  slow  progressive  atrophy  of  the  spinal 
cord.  In  this  condition  it  not  only  gives  strength  to  the  voluntary 
muscles,  but  by  promoting  contraction  of  the  circular  fibres  of  the 
intestine  and  the  sphincter  vesicae  it  relieves  the  attendant  consti- 
pation and  enuresis.  Apart  from  any  special  lesion  of  the  spinal  cord, 
it  is  the  most  valuable  remedy  that  we  possess  in  the  condition  last 
named,  when  the  constipatioQ  is  the  result  of  inertia  of  the  muscular 
coat  of  the  bowel,  and  when  the  incontinence  of  urine  arises  from 
weakness  of  the  vesical  sphincter.  In  partial  hemiplegias  from  debility 
or  atrophic  disease  of  the  corjDora  striata,  strychnia  is  equally  service- 
able; but  when  this  condition  is  simply  the  consequence  of  cerebral 
haemorrhage  no  benefit  can  be  expected  from  strychnia,  and  if,  as  often 
happens,  there  be  irritation  about  the  seat  of  haemorrhage,  indicated 
by  a  rigid  state  of  the  palsied  muscles,  this  drug  is  not  only  useless 
but  injurious.  However,  when  all  signs  of  irritation  have  passed, 
strychnia  may  be  of  use  to  encourage  healthy  contraction  in  the 
flaccid  muscles.  In  paralysis  agitans,  and  in  chorea  and  epilepsy, 
attended  by  muscular  debility,  strychnia  is  sometimes  beneficial. 
As  a  general  nervine  tonic  it  is  superior  to  quinine,  and  in  depres- 
sion of  the  reflex  function,  as  in  functional  aphonia  and  debility  of 
the  sexual  function,  its  beneficial  action  is  usually  well  marked. 

Dose. — -j\  of  a  grain  with  excess  of  acid,  gradually  increased  some- 
times to  yV  of  a  grain,  may  be  taken  twice  a-day;  subcutaneously, 
from  -^\  to  the  -^  of  a  grain,  neutralised  with  an  acid.  On  account 
of  its  insolubility  the  alkaloid  itself  does  not  appear  to  be  fit 
for  subciitaneous  use,  forming  as  it  does  an  insoluble  deposit  in  the 
connective  tissue;  and  it  would  be  exceedingly  dangerous  to  form 
an  inference  as  to  the  dose  of  a  soluble  salt  of  strychnia  from  the 
quantity  of  the  uncombined  alkaloid  which  may  be  thrown  into  the 
connective  tissue  with  impunity. 

Antidotes. — The  whole  series  of  depresso-motor  remedies  have 
been  recommended  to  counteract  the  strychnia  spasms.  Chloroform 
and  chloral  hydrate  are  undoubtedly  appropriate  antidotes,  for  they 
quiet  the  patient  and  at  the  same  time  powerfully  relax  the  muscles. 
Drs  Crum  Brown  and  T.  E.  Fraser  recommend  the  sulphate  of 
methyl  strychnia  as  a  muscular  relaxer.  Calabar  bean,  and  espe- 
cially conium,  are  perhaps  to  be  preferred. 

3.  Liquor  Strychnise,  P.B.     Solution  of  Strychnia. 

This  is  a  misnomer,  the  preparation  being  a  solution  of  hydro- 
ehlorate  of  strychnia. 

Fre'paration. — Mix  6  minims  of  dilute  hydrochloric  acid  (about 
^-0^  of  a  molecule  of  real  acid)  with  4  fluid  drachms  of  water,  and 
dissolve  4  graiiis  of  strychnia  (about  -^V  of  a  molecule  of  strychnia) 
in  the  mixture  by  the  aid  of  heat;  then  add  2  fluid  drachms  of 
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rectified  spirit,  and  sufficient  water  that  the  mixture  may  accurately 
measure  1  fluid  ounce.     1  fluid  drachm  contains  J  a  grain. 

Dose. — 5  to  10  minims  =  -i^V  to  ^  of  a  grain.  For  subcutaneous 
use,  for  which  the  solution  is  well  suited,  1  to  2^  minims  =  xiu-  to  ^ 
of  a  grain. 

4.  Extractum  Nucis- vomicae,  P.B.     Extract  of  Nux-vomica. 
Preparation. — Reduce  1  pound  of  Nux-vomica  to  fine  powder  in 

the  manner  directed  under  strychnia.     Exhaust  the  powder  by  boil- 
ing it  with  successive  portions  of  rectified  spirit  until  the  latter  comes 
oflP  nearly  free  from  bitterness.     Strain,  distil  off  the  spirit,  and 
evaporate  by  a  water  bath  to  the  consistence  of  a  soft  extract. 
Dose. — ^  grain  to  2  grains. 

5.  Tinctura  Nucis -vomicae,  P.B.     Tincture  of  Nux-vomica. 
Prepared  by  exhausting  2  ounces  of  Nux-vomica  reduced  to  fine 

powder  by  the  process  described  under  strychnia,  with  1  pint  of 
rectified  spirit  in  the  manner  prescribed  for  tincture  of  aconite,  and 
obtaining  1  pint  of  the  tincture. 

Dose. — 10  to  20  minims. 

Since  the  proportion  of  strychnia  and  brucia  in  Nux-vomica  is 
liable  to  a  variation  of  at  least  50  per  cent,  it  is  desirable,  apart  from 
the  inconvenience  of  having  useless  repetitions  of  the  same  drug, 
that  the  foregoing  preparations  4  and  5  should  be  expunged  from  the 
Pharmacopoeia.  It  would  be  difficult  to  find,  in  the  whole  range  of  the 
organic  materia  medica,  a  more  stable  body  than  strychnia.  It  is  the 
complete  essence  of  the  seed,  and,  since  we  have  it  in  abundance,  the 
articles  referred  to  are  at  best  but  *^  wasteful  and  ridiculous  excess." 

Other  species  of  Strychnos. — Lignum  coluhrinum,  supposed  to 
be  an  antidote  against  the  poison  of  venomous  snakes,  as  well  as  a 
cure  for  intermittent  fevers,  is  produced  by  other  species,  as  Strychnos 
ligustrina  and  S.  coluhrina.  S.  tieute  yields  the  Upas  tieute  and 
Tjettek  of  the  Japanese,  which  is  an  aqueous  extract  of  the  bark.  S. 
toxifera  yields  the  woorali  or  ourari  poison  of  Guyana.  S.  pseudo- 
quina  is  employed  in  Brazil  as  a  substitute  for  cinchona  bark,  and 
the  seeds  of  S.  potatorum^  Roxb.,  Nirmulee  of  the  Hindoos,  are 
employed  by  them  to  clear  muddy  water. 

The  seeds  called  St  Ignatius'  beans  are  frequently  used  for  the 
extraction  of  strychnia.  They  are  the  produce  of  the  Strychnos 
Ignatii,  a  climbing  shrub  indigenous  to  some  of  the  Philippine 
Islands.  They  are  about  1  inch  long,  ovate,  triangular,  reddish- 
grey,  covered  with  silvery  adpressed  hairs ;  about  twenty  of  them 
are  contained  in  a  pear-shaped  fruit.  They  are  intensely  bitter, 
and  contain  a  larger  quantity  of  strychnia  than  Nux-vomica.  They 
have  been  long  used  in  India,  where  they  are  called  Papeeta. 

SPIGELIA  MAKYLANDICA,  Linn.     Carolina  Pink.     Perennial 

Wormgrass. 
An  herbaceous  plant,  about  a  foot  high,  resembling  a  Gentian. 
.   Characters. — Moot -peYennial.    >S^em5  simple,  erect,  quadrangular.     Leaves 
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sessile,  ovate,  lanceolate-acute,  decussate.  Flowers  sessile,  in  unilateral 
spikes.  Corolla  funnel-shaped,  5-lobed,  aestivation  valvate,  crimson  exter- 
nally, orange-yellow  internally.  Stamens  5,  exserted.  Ovary  2-celled. 
Fruit  capsular,  smooth. 

The  virtues  of  this  plant  were  discovered  by  the  Cherokee  Indians, 
and  made  known  in  Europe  about  a  century  since.  It  is  now  seldom 
used  in  England,  but  is  retained  in  the  United  States  Pharmacopceia. 

Its  active  properties  reside  principally  in  the  root,  which  consists 
of  numerous  slender  wrinkled  fibres  attached  to  a  knotty  head, 
resembling  serpentary,  brownish  externally;  having  a  faint  smell, 
and  a  slightly  bitter  and  acrid  taste.  The  stalks  and  leaves  are 
usually  found  attached  to  the  roots.  According  to  M.  Feneulle,  they 
yield  a  fixed  and  volatile  oil,  a  little  resin,  a  hitter  extractive  matter, 
supposed  to  be  the  active  principle,  with  mucilaginous  and  saccha- 
rine matter,  and  some  salts.  The  leaves  afford  the  same  consti- 
tuents, but  a  less  quantity  of  the  bitter  principle. 

Action.  Uses. — Anthelmintic.  Much  used  in  North  America. 
In  large  doses  it  acts  as  an  irritant  cathartic,  and  in  poisonous  doses 
as  a  narcotic;  the  symptoms  being  acceleration  of  the  pulse,  dila- 
tation of  the  pupils,  flushing,  dryness  of  skin,  and  talkative  deli- 
rium. 2  to  20  grains  of  the  powder  may  be  given  to  a  child  three  or 
four  years  old — 60  to  120  to  an  adult;  or  of  the  infusion  {\  ounce  to 
1  pint  of  boiling  water),  2  drachms  to  1  ounce  may  be  given  to  a 
child.  A  quantity  of  senna  equal  to  the  spigelia  is  usually  added, 
to  insure  a  cathartic  effect.  {Wood  and  Bache.)  The  root  of  S. 
Anthelmia  is  similarly  employed  in  Guiana  and  the  West  Indies  as 
a  remedy  for  ascarides. 

AscLEPiADAOE^,  R.  Bvown,     Asclepias. 

These  are  solanal  exogens,  with  the  anthers  and  stigma  consolidated  into  a 
column  (Lindley).  They  have  acrid  properties,  and  some  are  emetic  and  dia- 
phoretic. 

HEICCDESMUS  INDICUS,  Dec.     Hemidesmus, 

'  This  is  a  smooth  twining  shrub,  indigenous  to  Ceylon  and  the 
Indian  peninsula. 

Characters.— Leaves  opposite,  varying  from  ovate-cordate  to  lanceolate, 
acute.  Floicers  small,  greenish-purple  in  small  subsessile  cymes.  Corolla 
rotate,  5-parted.  Stamens  5.  Anthers  coherent,  covering  the  stigma,  but  not 
adherent  to  it.  Pollen-masses  4  in  each  anther,  adhering  when  free  to  the  5 
processes  of  the  stigma. —  Wight,  Icon.  Plant.  Ind.  Orient,  vol.  ii.  plate  594. 

1.  Hemidesmi  radix,  P.B.     Hemidesmus  Root. 

The  dried  root  of  the  plant,  imported  from  India. 

Characters. — Yellowish-brown,  cylindrical,  tortuous,  furrowed  with 
annular  cracks,  ha\dng  a  very  agreeable  flavour  and  a  fragrant 
odour,  resembling  that  of  the  Tonquin  bean. 

Action  and  Uses. — Eeputed  to  be  tonic,  alterative,  diaphoretic, 
and  diuretic.  It  has  been  long  used  in  India  as  we  use  sarsaparilla, 
in  the  treatment  of  syphilitic,  scrofulous,  and  cutaneous  diseases. 
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2.  Syrupus  Hemidesmi,  P.B,     Syrup  of  Hemidesmus. 

Preparation. — Infuse  4  ounces  of  hemidesmus  root  bruised,  in  1 
pint  of  boiling  water  for  four  hours,  and  strain.  Set  it  by  till  the 
sediment  subsides;  then  decant  the  clear  liquor,  add  28  ounces  of 
sugar,  and  dissolve  by  means  of  a  gentle  heat.  The  product  should 
weigh  2  pounds  10  ounces,  and  have  the  sp.  gr.  1-335.  It  is  em- 
ployed as  a  flavouring  ingredient. 

Dose. — 1  fluid  drachm. 


Fi,^.  ^\.  -  Hemidesmus  Indian. 
An  ovate  leaf^;  the  floAvcr,  the  column,  and  the  feathery  seed  are  vseparately  given. 

Other  Medicinal  Asclepiadace^.  —  Galotropis  procera,  R. 
Brown,  and  G.  gigantea,  R.  Brown,  two  large  shrubs  replete  with 
milky  juice,  yield  Mudar  bark,  which  was  employed  in  Indian 
medicine  before  the  Chris tiau  era,  and  is  an  article  of  the  Pharma- 
copoeia of  India.  It  is  the  dried  bark  of  the  root,  and  occurs  in 
small  fiat  or  arched  pieces,  brownish  externally,  yellow-greyish  in- 
ternally, and  has  a  bitter,  acrid,  mucilaginous  taste.  It  is  very  light 
and  mealy.  It  contains  mucilage,  starch,  a  bitter  principle,  and  a 
small  quantity  of  acrid  resin  soluble  in  alcohol.  In  doses  of  3  to  5 
grains  it  is  tonic,  in  doses  of  30  to  60  grains  emetic.  Tylophora 
asthmatica,  Wight  and  Arnott,  a  twining  perennial  plant  common 
in  Ceylon  and  the  sandy  regions  of  Bengal  and  the  Madras  penin- 
sula, furnishes  the  Folia  tylophorae  of  the  Indian  Pharmacopoeia. 
3  to  5  grains  of  the  powdered  leaves  act  as  a  diaphoretic  and  expec- 
torant; larger  doses  (25  to  30  grains)  are  emetic.     The  Hindoos  use 
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it  with  success  in  dysentery,  and  it  has  been  proposed  as  a  substi- 
tute for  ipecacuanha.  Solenostemma  Argel,  Hayne,  a  small  Nubian 
shrub,  furnishes  the  argel  leaves  which  appear  to  be  purposely 
mixed  with  those  of  senna.  They  are  but  slightly  purgative,  but 
contain  enough  irritant  matter  to  occasion  griping  (Christison). 

Oleace^,  Lind.     The  Olive  Family. 
The  ohve,  the  ash,  syringa  (lilac),  and  privet  illustrate  this  order. 

OLEA  EUROPiEA,  Lind.     The  Olive. 
The  olive  tree,  e\aia  of  the  Greeks,  Zait  of  the  Bible,  and  Zaitoon 

of  the  Arabs,  is  one  of  the  most  celebrated  and  useful  of  trees. 

Characters. — A  small  evergreen,  but  of  a  dull  aspect;  wood  hard.     Leasees 

with  short  petioles,  ovate-lanceolate  or  lanceolate,  miicronate,  of  a  greyish- 
green  colour  above,  hoary  be- 
neath. Flowers  white,  in  short 
axillary  clusters.  Calyx  small, 
4-toothed.  Corolla  with  a  short 
tube  and  4-cleft  limb.  Stamens 
2,  a  little  exserted.  Style  ^\ioTi. 
Stigma  bifid,  segments  emargi- 
nate.  Oi^ar^/ 2-celled,  2-seeded. 
Drif,pe  about  the  size  of  a  dam- 
son, purple-coloured,  containing 
only  one  sharp-pointed  nut.  A 
native  probably  of  Asia,  early 
cultivated  in  Syria  and  Greece. 
The  varieties  of  the  olive  are  nu- 
merous. The  var.  longifoUa  is 
chiefly  cultivated  in  the  south 
of  France  and  Italy,  and  the 
var.  latifolia  in  Spain. — Esenh. 
and  Eherm.  212 ;  Ste]ph.  and 
Church,  plate  15. 

The  leaves  and  bark  of 
the  olive  tree  have  been 
used  in  medicine;  it  pro- 
duces a  peculiar  resinous 
exudation,  called  oZimZe  and 
olive  gum;  and  the  bark  has 
been  employed  as  a  substi- 
tute for  cinchona. 
The  fruit  of  the  olive — though  esteemed,  even  in  its  unripe  state, 
as  an  article  of  the  dessert,  for  which  purpose  it  is  first  steeped  in 
an  alkaline  ley,  and  then  preserved  in  salt  and  water — is  chiefly 
valued  on  account  of  the  bland  fixed  oil  which  is  stored  up  in  the 
outer  fleshy  part.  This  is  obtained  either  by  at  once  bruising  the 
nearly  ripe  fruit  with  moderate  pressure  in  a  mill  {virgin  oil),  or  by 
the  aid  of  boiling  water  and  greater  pressure,  or  after  fermentation 
has  taken  place  in  the  olives  collected  in  heaps.  By  the  latter  pro- 
cesses ordinary  and  inferior  oils  are  obtained,  the  worst  being  employed 
only  as  lamp  oils  or  in  the  manufacture  of  soap.     The  finest  oils  are 


Fig.  82. — Olea  Europoea, 
1,  flower ;  2,  calyx ;  3,  fruit. 
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produced  near  Aix,  Montpellier,  Nice,  Genoa,  Lncca,  and  Florence. 
Olive  oil  is  also  largely  produced  in  the  kingdom  of  Naples,  and 
exported  from  Gallipoli,  on  the  east  coast  of  the  Gulf  of  Taronta, 
whence  it  is  commonly  called  Gallipoli  oil. 

Olive  oil  may  be  taken  as  the  type  of  the  fatty  or  fixed  oils. 

Oleum  OlivsB,  P.B,     Olive  Oil. 

The  oil  expressed  in  the  south  of  Europe  from  the  ripe  fruit  ojC. 
the  plant.  It  is  a  pale  yellow  or  light  yellowish-green  colour,  with- 
out smell  when  fresh,  having  a  bland,  somewhat  sweetish,  fatty 
taste.  It  is  very  limpid ;  sp.  gr.  0*910  at  77°.  It  is  insoluble  in 
water,  readily  dissolved  \>j  volatile  oils,  and  by  twice  its  bulk  of 
aether,  but  requires  much  more  alcohol."^  Exposed  to  the  air,  it 
absorbs  oxygen  and  becomes  rancid,  but  does  not  dry  like  linseed 
oil,  and  is  therefore  preferred  for  machinery.  At  36°  it  begins  to 
congeal,  and  is  readily  separated  at  20°  into  a  solid  and  fluid  por- 
tion; the  fluid  constituent  is  olein^  03115(01811330)303;  and  the  solid 
(formerly  called  margarin  from  its  pearly  aspect),  often  deposited  in 
jars  and  casks  of  the  oil,  is  a  mixture  of  palmitin,  03115(01^11310)303, 
and  stearin,  C^lI^{C^^'H.^fi)^0^.  (For  the  composition  of  these 
bodies  see  p.  242).  The  olein  forms  about  72  per  cent,  of  the  oil, 
and  the  solid  fats  28  per  cent.  Nitric  oxyde  and  nitrate  of  mercury 
convert  olive  oil  into  a  concrete  mass,  elaidin  (see  p.  205).  When 
heated  with  alkalies  or  oxyde  of  lead,  saponification  occurs,  in  which 
these  fatty  bodies  are  decomposed  in  the  manner  described  at  p. 
242,  and  below. 

Tests. — Olive  oil  is  frequently  adulterated  with  poppy  and  other 
cheaper  oils.  These  are  distinguished  by  exposure  to  cold.  Pure 
olive  oil  is  completely  solidified  at  32°.  Carefully  mixed  with  iV 
of  its  volume  of  solution  of  nitrate  of  mercury,  prepared  as  for  the 
ointment  (see  p.  285),  it  becomes  in  three  or  four  hours  a  firm  solid, 
without  any  separation  of  liquid  oil.  If  5  per  cent,  of  any  other 
oil  be  present,  the  consolidation  is  slower  and  incomplete;  if  there 
be  12  per  cent,  the  foreign  oil  floats  on  the  surface.  Oils  of  poppy, 
sesame,  rape,  cocoa-nut,  &c.,  are  easily  detected  by  this  test. 

Varieties. — Provence  and  Florence  oil  are  the  finest ;  Lucca  (im- 
ported in  15  gallon  stone  jars)  and  Genoa  oils  are  both  highly 
esteemed;  Gallipoli  oil  or  cask  oil  is  mediocre;  Sicily  and  Spanish 
lire  inferior. 

Action  and  Uses. — Nutrient,  emollient,  and  laxative.  It  is  ap- 
propriately given  after  the  ingestion  of  corrosive  or  irritant  poisons, 
and  is  indeed  antidotal  to  the  caustic  alkalies.  But  in  all  these 
cases  it  not  only  alleviates  pain,  but  protects  the  mucous  membrane, 
and  at  the  same  time  hinders  both  the  solution  (of  arsenious  acid 
for  example)  and  absorption  of  the  poison.     It  is  an  useful  adjunct 

*  Pure  oUve  oil  is  comparatively  insoluble  in  alcohol,  but  if  mixed  with 
two  or  more  volumes  of  castor  oil,  which  is  soluble  in  alcohol,  the  two 
together  may  then  be  completely  dissolved  in  rectified  spirit,  as  ascertained 
by  Dr  Pereira. 
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to  liniments,  rendering  friction  both  easj  and  effectual;  and  as  an 
addition  to  enemata  to  facilitate  the  discharge  of  scybala,  or  to  soothe 
and  protect  an  irritable  mucous  membrane. 

Dose. — As  a  laxative,  1  fluid  ounce.  In  irritant  poisoning  it  may 
be  given  without  limit. 

Pharmaceutical  Uses, — A  constituent  of  Charta  epispastica,  Cata- 
plasma  lini,  Enema  magnesiae  sulphatis,  Linimentum  ammonias,  L. 
calcis,  L.  camphorae :  of  five  of  the  plasters  and  five  of  the  oint- 
ments ;  and  used  in  the  preparation  of  the  following  soaps : — 

SOAP.     A  mixture  of  Oleate,  Palmitate,  and  Stearate  of  Soda 

or  Potash. 

The  manufacture  of  soap  was  known  to  the  Romans  and  inhabi- 
tants of  ladia. 

Saponification. — The  process,  as  effected  by  oxyde  of  lead,  has 
been  described  at  p.  285.  The  caustic  alkalies  have  exactly  the 
same  effect.  Oil  or  fat  of  any  kind,  when  boiled  with  an  aqueous 
solution  either  of  potash,  soda,  or  ammonia,  forms  first  a  milky  and 
then  a  clear  solution,  frothy  and  viscid,  and  when  concentrated,  ropy. 
The  alkali  decomposes  the  fatty  compounds  of  which  the  oil  or  fat 
is  composed,  setting  the  glycerin  free  and  combining  with  fatty 
acids  to  form  oleate,  j)almitate,  and  stearate  of  the  base.  From  the 
solution  thus  formed,  these  salts,  or,  to  use  another  term,  these  soaps 
are  separated  in  a  curd- like  ibrm  by  the  addition  of  a  strong  solu- 
tion of  sodic  chloride,  or  of  caustic  alkali,  while  the  glycerin  (see  p. 
353)  remains  in  solution.  The  soap  thus  formed  is  freely  soluble 
in  hot  water,  forming  a  clear  solution,  which  when  concentrated 
gelatinises  on  cooling.  It  is  also  soluble  in  hot  alcohol,  and  after 
evaporation  of  the  spirit  is  left  as  a  transparent  mass.  Solu- 
tions of  the  earthy  salts  (e.g.,  calcium  sulphate  or  chloride)  decom- 
pose the  alkali  soaps,  the  alkali  attaching  itself  to  the  acid  or 
chlorine,  while  the  liberated  fatty  acid  and  earth  combine  to  form 
an  insoluble  soap,  as  occurs  in  washing  with  hard  water.  Lead 
plaster  is  an  insoluble  soap  of  this  kind.  Advantage  is  taken  of 
this  quality  to  estimate  the  relative  hardness  of  natural  water  (see 
below). 

The  two  varieties  of  soap,  hard  and  soft,  are  due  to  the  base,  soda 
forming  hard  soap,  and  potash  soft  deliquescent  soap. 

Action  and  Uses. — Soap,  in  the  form  of  giycocholate  and  tauro- 
cholate  of  soda,  is  a  natural  constituent  of  the  bile.  Its  action  is 
detergent  and  to  some  extent  demulcent.  It  is  also  antacid  and 
diuretic.  As  an  adjunct  to  aloes,  balsams,  resins,  and  fatty  prin- 
ciples, and  to  other  active  principles  compatible  with  alkalies,  it 
promotes  their  absorption,  and  thereby  increases  their  action.  Dr 
Clark  has  introduced  soap  as  a  test  of  the  hardness  of  water.  A 
solution  of  120  grains  of  curd  soap  in  a  gallon  of  water  is  standardised 
by  a  standard  solution  of  calcium  chloride,  so  that  32  gr.  measures 
of  the  soap  solution  correspond  to  1000  gr.  measures,  which  repre- 
sents 16  grains  of  calcic  carbonate  in  a  gallon  of  water.     In  apply- 
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ing  the  test,  1000  gr.  measures  of  the  water  to  be  examined  are 
placed  in  a  stoppered  bottle,  and  the  soap  solution  added  from  a 
graduated  burette  until  a  permanent  lather  is  produced — which  of 
course  does  not  occur  until  after  the  whole  of  the  lime  has  been 
precipitated  with  the  fatty  acids  as  insoluble  soap. 

1.  Sapo  durus,  P.B.     Hard  Soap. 

Soap  made  with  olive  oil  and  soda. 

Characters. — Greyish- white,  inodorous;  horny  and  pulverisable 
when  kept  in  dry  warm  air;  easily  moulded  when  heated.  Soluble  in 
rectified  spirit;  not  imparting  an  oily  stain  to  paper  (absence  of  un- 
combined  oil).  Incinerated  it  yields  an  ash  which  does  not  deli- 
quesce (absence  of  potash). 

The  hard  soap  usually  employed  in  medicine  is  Spanish  or  Castille 
soap. 

%  Sapo  animalis,  P.B,     Curd  Soap. 

A  soap  made  with  soda  and  a  purified  fat,  consisting  principally 
of  stearin. 

Cliaracter  and  Tests. — "White  or  with  a  very  light-greyish  tint, 
dry,  nearly  inodorous,  otherwise  agreeing  with  Sapo  durus. 

The  advantage  of  this  variety  is  due  to  a  capability  of  being 
reduced  to  powder,  which  is  a  convenience  in  the  preparation  of 
some  of  the  articles  of  the  Pharmacopoeia  'and  in  dispensing  other 
compounds. 

Pharmaceutical  Uses. — A  constituent  of  Emplastrum  resinge,  E. 
saponis,  Extractum  colocynthidis  compositum,  Linimentum  potassii 
iodidi  cum  sapone,  L.  saponis,  Pilula  aloes  Barbadensis,  P.  a.  et  assa- 
foetidae,  P.  a.  Socotrinae,  P.  gambogise  composita,  P.  rhei  composita, 
P.  saponis  composita,  and  P.  scillae  composita. 

3.  Sapo  mollis,  P.B.     Soft  Soap. 

Soap  made  with  olive  oil  and  potash. 

Characters. — Yellowish-green,  inodorous,  of  a  gelatinous  consist- 
ence. Soluble  in  rectified  spirit,  not  imparting  an  oily  stain  to 
paper.  Incinerated  it  yields  an  ash  (carbonate  of  potash)  which  is 
very  deliquescent. 

Pharmaceutical  Use. — A  constituent  of  Linimentum  terebinthinse. 

4.  Linimentum  Saponis,  P.B.     Soap  Liniment. 

Preparation. — Mix  together  2  ounces  of  water  and  18  fluid  ounces 
of  rectified  spirit^  add  3  fluid  drachms  of  oil  of  rosemary,  1^  ounce  of 
camphor,  and  2J  ounces  of  hard  soap  cut  small.  Macerate  for  seven 
days  at  a  temperature  not  exceeding  70°  with  occasional  agitation, 
and  filter.  If  exposed  to  a  temperature  much  above  70°,  the  lini- 
ment is  liable  to  gelatinise. 

5.  Emplastrum  Saponis  and  E.  cerati  saponis  are  given  under  Lead 

Plasters,  p.  243. 
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FRAXINUS  ORNUS,  Linn.      The  Flowering  Ash. 

FRAXINUS  ROTUNDIFOLIA,  Decand,    Round-Leaved 

Flowering  Ash, 

These  two  yield  manna.  The  name  manna  seems  to  be  derived  from 
the  Arabic  mun,  signifying  the  same  thing.  But  as  there  are  several 
other  sweetish  exudations  (see  manna,  Penny  Gycl.)  it  is  difficult  to 
determine  when  manna  was  first  known  and  used.  There  is  un- 
certainty also  respecting  the  species  which  yields  European  manna. 
The  flowering  ash  is  the  fraxinus  of  the  ancients,  while  the  common 
ash  is  the  ornus  of  Virgil. 

Characters. — F.  Ornus  (Ornus Europcea,  Persoon)  is  a  tree  about  25  feet^igh. 
Leaves  impari-pinnate,  consisting  of  7  to  9  stalked,  oblong-acute,  serrated 
leaflets,  whicli  are  hairy  at  the  base  of  the  midrib  on  the  under  side.  Buds 
velvety.  Panicles  dense,  terminal,  nodding.  Calyx  very  small,  4-cleft. 
Corolla  divided  to  the  base  into  linear  segments,  which  are  white  and  droop- 
ing. Pericarp  a  narrow  elongated  capsule,  which  does  not  dehisce,  termin- 
ated by  a  flat  and  obtuse  wing.  Habitat,  hilly  situations  in  the  south  of  Europe, 
especially  Calabria,  Apulia,  and  Sicily. — Fl.  Grceca,  i.  t.  4;  Steph.  and 
Church,  pi.  53. 

F.  ROTUNDIFOLIA,  Dec.  (0.  rotundifoHa,  Persoon),  has  leaflets  in  2-4 
pairs,  smooth,  roundish  or  ovoid,  obtusely  serrated  at  the  margin,  and  sub- 
sessile.  Considered  by  some  to  be  only  a  variety  of  the  last.  Grows  in 
Calabria  and  the  East. 

Manna  is  obtained  chiefly  by  making  incisions  into  the  bark,  and 
inserting  leaves,  sticks,  or  straws  below  them,  in  the  middle  of 
summer  and  in  early  autumn.  The  juice  flows  out  as  a  clear  liquid, 
and  soon  concretes  on  the  stem,  the  leaves,  or  straws  placed  to 
attract  and  intercept  it,  and  thus  forms  stalactical  or  flake  manna. 
Some  falls  on  leaves  or  into  vessels  placed  for  receiving  it.  Several 
kinds  are  known  in  commerce.  Manna  in  tears  is  a  pure  kind,  in 
bright  and  roundish  white  grains;  hut  flake  manna  is  chiefly  valued 
and  mostly  met  with  in  this  country.  It  is  obtained  from  Calabria 
and  Sicily. 

Manna,  P.B.     Manna. 

A  concrete  saccharine  exudation  from  the  stem  of  the  trees  above 
described,  cultivated  for  the  purpose  chiefly  in  Calabria  and  Sicily, 
and  obtained  by  incisions. 

*"<  Characters  and  Constituents. — In  stalactiform  pieces  from  1  to  6 
inches  long  and  1  to  2  inches  wide,  uneven,  porous,  and  friable,  curved 
on  one  side,  of  a  yellowish- white  colour,  with  a  faint,  rather  sickly 
odour,  and  a  sweetish  taste.  It  consists  of  from  60  to  80  per  cent,  of 
mannite  (CgH^40g),  about  15  per  cent,  each  of  glucose  and  dextrine,  a 
small  quantity  of  brown  resin  of  disagreeable  odour  and  subacrid  taste. 
The  glaucous  colour  of  manna  is  due  to  fraxin  (C^QHyfi^o),  a  faintly 
astringent  bitterish  substance  which  crystallises  in  colourless  prisms 
soluble  in  hot  water  and  in  alcohol.  It  resembles  sesculin,  and, 
like  this  substance,  furnishes  a  fluorescent  solution.  By  the  action 
of  dilute  acid  it  is  converted  into  fraxetin  (C^yHgOg)  and  glucose. 
The  mannite  may  be  extracted  by  boiling  rectified  spirit,  from  which 
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it  separates  on  cooling  in  colourless,  shining  rhombic  prisms  or 
tables.  It  melts  at  330°,  and  may  with  care  be  sublimed;  it  is 
soluble  in  6  parts  of  water,  and  does  not  decompose  an  alkaline 
solution  of  cupric  oxyde,  nor  undergo  vinous  fermentation  with 
yeast.  Nitric  acid  converts  it  into  sugar  with  the  formation  of  a 
little  racemic  acid. 

Action  and  Uses. — A  mild  laxative  for  children  and  delicate  per- 
sons, and  as  such  used  as  an  adjunct  to  render  more  active  aperients 
palatable. 

Dose. — 60  grains  to  1  ounce, 

Styragace^,  Lind.     The  Benzoin  Family. 

In  botanical  characters  these  plants  approach  the  Khamnacese  and  through 
Ebenacese  Gentians. 

STYRAX  BENZOIN,  Dryand.    The  Benzoin  Tree. 

This  umbrageous  tree,  the  source  of  benzoin,  is  a  native  of 
Sumatra,  Java,  Siam,  and  Borneo. 

Benzoin  has  long  been  employed  medicinally  and  as  incense  in 
the  East.  In  Bengal  it  is  called  by  a  name  (loohan\  which  in 
Persian  N.W.  India  is  applied  only  to  olibanum  (see  p.  382).  In 
works  on  materia  medica  it  is  distinguished  by  the  names  of  hussee 
loohan  and  husse-al-jawee  (see  Himal.  Bot.  p.  261).  The  name  hussee 
appears  to  be  the  original  of  assa,  as  mentioned  at  p.  463,  and 
benzoin  we  know  is  in  old  works  called  asa  dulcis. 

Characters. — Branches  round,  tomentose.  Leaves  alternate,  oblong 
acuminate,  smooth  above,  whitish  and  tomentose  beneath.  Racemes  com- 
pound axillary  as  long  as  the  leaves.  Pedicels  J  as  long  as  the  flowers. 
Calyx  cup-shaped,  obscurely,  5-toothed,  Corolla  grey,  5-partite.  Stamens 
10,  filaments  coherent  at  the  base  into  a  short  tube.  Ovary  adherent  at  the 
base,  ovoid  pubescent,  incompletely  3-celled.  Style  filiform.  Ovules  inde- 
finite.— Phil.  Trans,  vol.  Ixxvii.  pi.  12 ;  Esen.  and  Eherm.  ^pl.  Ill ; 
Woodv.  Med.  Bot.  pi.  102. 

Benzoin  is  obtained  in  Sumatra  by  making  incisions  into  the 
tree  in  its  seventh  year.  The  milky  juice  which  flows  first  is  the 
purest  and  most  fragrant;  it  soon  hardens  on  exposure  to  the  air. 
That  which  flows  subsequently  is  brownish,  and  some  is  scraped  out 
when  the  tree  is  cut  down  and  split  open,  as  it  is  soon  killed  by  the 
process  of  tapping.  These  varieties  are  in  commerce  called  head, 
helly,  and  foot  benzoin,  and  have  the  relative  values  to  each  other  of 
105,  45,  and  18,  being  esteemed  according  to  their  whiteness,  semi- 
transparency,  and  freedom  from  admixtures. 
1.  Benzoinum,  P.B.     Benzoin  (Gum-Benjamin), 

A  balsamic  resin,  obtained  by  making  incisions  into  the  bark  ot 
the  tree  above  described,  and  allowing  the  liquid  that  exudes  to 
concrete  by  exposure  to  the  air.     Imported  from  Siam  and  Sumatra. 

Characters  and  Constituents.. — In  lumps  consisting  of  agglutinated 
tears,  or  of  a  brownish  matted  mass,  with  or  without  white  tears 
embedded  in  it,  almost  tasteless,  but  has  an  agreeable  vanilla-like 
odour  when  scratched;  gives  off  when  heated  a  more  powerful 
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fragrance  and  imitating  fumes  of  benzoic  acid;  it  melts  at  IST^I 
is  soluble  in  rectified  spirits  and  in  solution  of  potash.  It  yields 
from  14  to  20  per  cent,  of  benzoic  acid  (see  below),  the  browner 
portions  of  the  resin  yielding  much  more  than  the  white.  The 
remainder  is  composed  of  amorphous  resins.  Subjected  to  dry 
distillation,  benzoin  yields  its  benzoic  acid,  contaminated  with 
traces  of  empyreumatic  products,  amongst  which  is  Styrol  (see  p. 
414).  Fused  with  potash,  benzoin  furnishes  among  other  pro- 
ducts 5  per  cent,  of  protocatechuic  acid  (see  Catechu),  pyrocatechin, 
and  para-oxybenzoic  acid  CjrHgOg  (Hlasiwxtz  and  Barth).  Some 
samples  of  benzoin  yield  ciniiamic  acid,  sometimes  as  much  as  11 
per  cent.  It  is  soluble  also  in  cold  sulphuric  acid,  developing  a 
rich  carmine  colour,  and  liberating  benzoic  acid. 


V — J 

Fi^  83. — Styrax  benzoin,    a.  corolla ;  c,  stamens ;  6,  pistil. 

Varieties — 1.  Siam  benzoin  is  most  esteemed  ;  it  is  imported  in 
cubical  blocks  composed  of  more  or  less  closely  aggregated  flattened 
milk-white  tears,  from  1  to  2  inches  long.  Sometimes  these  are 
embedded  in  a  compact  amber  brown  nearly  opaque  resin.  It  is 
very  brittle,  and  has  a  sharp  fracture.  2.  Sumatra  benzoin  also 
in  cubical  blocks.  It  is  known  by  its  greyer  tinge  and  the  pre- 
sence of  fragments  of  wood  and  bark  ;  the  projDortion  of  white 
tears  is  less  than  that  of  the  Siam  variety,  and  the  odour  is  weaker 
and  less  agreeable. 
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Action  and  Uses. — In  addition  to  the  effects  of  benzoic  acid  (see 
below),  benzoin  is  stimulant  and  somewhat  acrid,  sometimes  pro- 
ducing in  delicate  persons  a  little  gastric  irritation.  It  is  rarely 
given  alone,  and  is  very  occasionally  employed  as  an  expectorant 
in  chronic  bronchitis.     It  is  the  chief  constituent  of  incense. 

2.  Acidum    benzoicum,     P.B.       Benzoic    Acid,    HOjC^^H.Og     or 

A  crystalline  acid  prepared  from  benzoin  by  sublimation.  The 
resin  is  placed  in  a  shallow  iron  pot,  surmounted  by  a  wooden  or 
pasteboard  box,  a  piece  of  muslin  being  interposed  between  the  pot 
and  box  to  prevent  the  sublimed  acid  from  falling  back  into  the 
pot. 

Benzoic  acid  is  prepared  artificially  on  a  large  scale  from 
naphthalin  (C^o^g).  This  is  converted  into  phthalic  acid  (H2CgH40j) 
by  the  action  of  nitric  acid.  On  heating  phthalate  of  lime  with  dry 
slaked  lime  to  between  625°  and  660°  the  phthalate  is  converted 
into  a  mixture  of  calcic  carbonate  and  benzoate,  thus  : — 
2CaC8H404  +  CaOH20  =  SCaCOg  +  CaSC.H-Og . 

Characters  and  Tests. — In  light  feathery  crystalline  plates  and 
needles,  which  are  flexible,  colourless — except  when  in  bulk,  a 
mass  of  the  crystals  reflecting  a  faint  rosy  tinge ;  with  a  benzoin 
odour,  but  stronger  and  not  so  agreeable  as  that  of  the  resin,  and 
a  hot  sul)-acrid  taste.  It  is  soluble  in  200  parts  of  cold,  and  25  of 
boiling  water,  but  readily  so  in  rectified  spirit,  and  in  solution  of 
the  caustic  alkalis  and  lime  water,  from  which  latter  it  is  pre- 
cipitated colourless  by  the  addition  of  hydrochloric  acid,  unless 
the  solution  be  very  dilute.  It  melts  at  248°,  and  boils  at  462°, 
and  then  volatilises,  leaving  only  a  slight  residue.  The  vapour 
is  irritating.  Kindled  in  the  open  air,  benzoic  acid  burns  with  a 
smoky  flame. 

Benzoates. — Benzoic  acid  is  monobasic,  and  the  characters  of 
the  benzoates  are  well  illustrated  in  benzoate  of  ammonia  (see 
p.  119).  A  neutral  solution  of  a  ferric  salt  is  used  for  detecting 
the  presence  of  benzoic  acid  in  solution.  The  benzoates  of  the 
alkalis  when  strongly  heated  yield  benzol  (see  p.  354)  and  phenyl 
benzoyl  Cq1I^,C>^I1^0,  showing  the  intimate  relation  between  the 
benzoic  and  phenic  compounds. 

Action  and  Uses. — The  changes  aff*ecting  benzoic  acid,  and  their 
significance  have  been  already  mentioned  (p.  119).  Locally 
benzoic  acid  is  irritant,  exciting  an  unpleasant  sensation  in  the 
throat,  and  in  the  form  of  vapour  exciting  cough.  As  a  means  of 
eliminating  one  of  the  constituents  of  the  biliary  acids,  glycocol, 
and  as  a  probable  means  of  arousing  the  function  of  the  liver,  I 
have  given  the  acid  in  hepatic  congestion  and  catarrhal  jaundice, 
and,  as  far  as  my  observations  go,  benefit  has  attended  its  use. 

Dose,  10  to  30  grains. 

Pharmaceutical  Uses. — In  the  preparation  of  Ammoniae  benzoas, 
Tinctura  camphorae  composita,  and  T.  opii  ammoniata. 
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3.  Tinctura    Benzoini    composita,   P.B,       Compound   Tincture  of 
Benzoin, 

Preparation. — Macerate  2  ounces  of  benzoin  in  coarse  powder, 
1^  ounce  of  prepared  storax,  ^  ounce  of  balsam  of  Tolu,  and  160 
grains  of  Socotrine  aloes  in  1  pint  of  rectified  spirit  for  seven  days 
with  occasional  agitation,  then  filter,  and  add  more  spirit  to  make 
1  pint  of  the  tincture. 

A  stimulant  expectorant  in  chronic  bronchitis.  Under  the  name 
of  Friars'  balsam  it  is  very  popular  as  a  vulnerary,  a  piece  of  soft 
rag  soaked  in  the  tincture  being  bound  round  the  wound,  it  is  also 
employed  as  a  stimulant  to  old  ulcers. 

Bose. — I  to  1  fluid  drachm  in  the  form  of  emulsion  with  sugar 
and  mucilage  or  milk. 

Styrax  ofBcinale,  Linn. — This  is  the  source  of  the  true  storax.  It 
is  a  native  of  Greece,  Asia  Minor,  and  Syria,  and  has  been  im- 
ported into  Italy  and  Southern  France. 

Storax  {cTv^otQ  was  well 
known  to,  and  highly 
esteemed  by,  the  Greeks. 
Dioscorides  compares  the 
tree  producing  it  with  the 
Quince  tree.  It  is  called 
asteruk  in  the  East. 

Characters. — A  small  tree 
with  smooth  bark  and  downy 
shoots  and  petioles.  Leaves 
ovate-obtuse,  of  a  green  colour 
and  shining  above,  white  and 
downy  on  the  under-surface 
something  like  those  of  the 
Quince  tree.  Flowers  white, 
in  terminal  racemes  of  a  few 
flowers,  which  resemble  those 
of  the  orange.  Calyx  dowTiy, 
cup-shaped,  5  to  7-toothed. 
Corolla  externally  hairy,  with 
5  to  7  segments.  Stamens  10 
to  16.  Fruit  about  the  size  of 
a  -cherry,  coriaceous,  downy, 
with  one  or  2  nuclei. — Esenh. 
and  Ebern.  pi.  210;  Flor. 
Grcec.  t,  375  ;  Steph.  aiid 
Church,  pi.  47. 

True  Storax  is  a  variety 

styrax  officinale.    1,  pistil ;  2,  stamens ;  3,    of  benzoin.        It  resembles 
Tnese  have  been  inverted  by  the  artist.        that  described  above,  being 

a  solid  resin  of  balsamic  odour.  It  was  formerly  obtained  in 
fine  tears,  and  also  in  masses  packed  in  reeds,  hence  called  S. 
Milamita,  but  it  has  now  dwindled  down  to  the  mere  sawdust 
of  the  tree,  with  which   Dioscorides  tells  us  that  the   resin  was 
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adulterated  in  his  days.     The  little  which  is  now  obtained  is  used 
in  the  churches  and  mosques  of  the  countries  which  produce  it, 

Ericaceae,  Endlich,     Heathworts. 

Lindley's  Pyrolacese  is  here  included  in  this  order,  which  is  well 
illustrated  by  the  common  heaths,  rhododendrons,  and  the  uva- 
ursi. 

ARCTOSTAPHYLOS  UVA-URSI,  B^reng,     Bearberry. 

This  is  a  small  procum- 
bent, evergreen  shrub,  indi- 
genous in  the  northern  parts 
of  the  British  Islands. 

Characters.— Leaves  coriaceous, 
obovate,  obtuse,  quite  entire, 
shining,  of  a  deep  green  above, 
lighter  colour  and  covered  vv^ith 
&.  net-work  of  veins  on  the 
under  surface,  hence  reticulated. 
Flowers  in  terminal  clusters  of 
8  or  10,  each  supported  by  3 
small  bracts.  Calyx  5-partite, 
of  a  pale  red.  Corolla  rose- 
coloured,  ovate-urceolate,  5-cleft, 
border  revolute.  Stamens  10, 
enclosed,  filaments  flattened. 
Anthers  compressed,  with  2 
pore.s  at  the  apex,  and  furnished 
laterally  with  two  reflexed  claws. 
Ovary  globose,  supported  by  3 
scales.  Style  short.  Stigma. 
obtuse.  Berry  globose,  scarlet, 
with  5  single-seeded  cells. 
Habitat,  stony  alpine  heaths 
of  Europe,  Asia,  and  North 
America,  Esenh.  and  Eherm. 
pi.  215  ;  Woodv.  Med.  Bot.  pi. 
70  {Arbutus  uva-ursi). 


Fig.  85. — Arclostaphylos  uva-ursi.  1,  corolla  and 
stamens;  2,  stamen,  showing  the  two  claws. 


The  whole  plant  abounds  in  astringency,  and  this  property  espe- 
cially resides  in  the  leaves. 

1.  Uvse-Ursi  folia,  P.J5.     Bearherry  Leaves. 

The  dried  leaves  from  indigenous  plants. 

Characters  and  Constituents, — Obovate,  entire,  coriaceous,  shining 
leaves,  about  |  inch  long,  convex  above,  reticulated  beneath,  with 
a  strong  astringent  taste,  and  a  feeble  hay-like  odour  when  pow- 
dered ;  the  infusion  gives  a  bluish-black  precipitate  with  perchloride 
of  iron  (tannic  and  gallic  acids). 

The  leaves  contain  about  36  per  cent,  of  tannic  acid,  1  '5  of  gallic 
acid,  arhutin  {C2^^^2^i^r^2^)i  pyrocatechin,  ericolin  {C-.^IL^q02i),  and 
ursone  (C20H32O2). 

Arbutin  is  a  bitter  neutral  substance,  soluble  in  hot  water  and 
alcohol,  but  insoluble  in  cether;  by  concentrating  a  decoction  of  the 
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leaves  from  which  tannic  and  gallic  acids  have  been  removed,  it  may 
be  obtained  in  the  form  of  acicular  crystals.  In  contact  with 
emulsin,  or  by  boiling  with  dilute  sulphuric  acid,  it  is  converted 
into  hydrokinone  (CgHgOg),  a  colourless  crystalline  body  isomeric 
with  pyrocatechin  and  glucose.  Oxydising  agents  resolve  arbutin 
into  kinone  (0^11402),  which  crystallises  in  brilliant  yellow  scales, 
forming  with  water  a  solution  which  stains  the  skin  yellow ;  when 
heated  it  evolves  an  irritating  vapour  of  peculiar  odour.  Ericolin 
is  obtained  from  the  mother-liquor  from  which  the  arbutin  has 
crystallised:  it  exists  in  minute  quantity,  is  a  very  bitter  amorphous 
yellow  substance,  which,  when  heated  with  dilute  sulphuric  acid,  is 
resolved  into  sugar  and  ericinol,  a  colourless  oil  of  agreeable  odour, 
isomeric  with  camphor.  Ursone  is  extracted  from  the  leaves  by 
gether,  in  which  it  is  slightly  soluble.  It  is  a  colourless  and  taste- 
less crystalline  neutral  body,  which  melts  and  sublimes  unchanged. 

Action  and  Uses. — So  far  as  is  known,  the  action  of  uva-ursi  is 
entirely  dependent  on  the  tannic  and  gallic  acids  which  it  contains. 
It  must,  therefore,  be  regarded  as  a  simple  astringent.  It  has  been 
especially  recommended  in  chronic  catarrh  of  the  bladder,  but 
possesses  no  special  influence  on  this  disease.  It  is  a  good  astringent 
and  convenient  for  use,  and  may  be  given  as  such  in  cystitis, 
diarrhoea,  and  mucous  discharges  and  haemorrhages. 

Dose  of  the  powder. — 20  to  60  grains ;  but  the  following  is  the 
proper  form: — 

2.  Infusum  Uvse-Ursi,  P.B.     Infusion  of  Bearherry. 

Prepared  by  infusing  ^  ounce  of  the  bruised  leaves  in  10  fluid 
ounces  of  boiling  ivater  for  two  hours,  and  straining. 

Dose. — 1  to  2  fluid  ounces. 

CHIMAPHILA  UMBELLATA,  Nuttall     Pipsissewa  or  Winter 

Green. 

This  is  a  small  perennial  evergreen  indigenous  to  the  woods  of 
Europe,  Asia,  and  North  America.  It  differs  but  little  from  our 
native  pyrolas. 

Characters. — Leaves  about  Ih  inch  long,  lanceolate -cuneate,  being  broadest 
anteriorly  and  pointed,  serrate,  coriaceous,  shining,  on  short  petioles  and 
arranged  in  whorls.  Calyx  5-cleft.  Petals  b,  Avhite,  tinged  with  red,  spread- 
ing. Stamens  10.  Ovary  roundish,  obscurely,  5-lobed.  Style  very  short. 
Stigma  orbicular.     Capsule  5-celled. — Steph.  and  Church,  pi.  93. 

The  leaves  of  this  plant  contain  tannic  acid,  bitter  extractive,  and 
according  to  Fairbank  a  crystalline  neutral  principle,  which  he  has 
called  chimaphilin. 

Action  and  Uses. — A  mild  tonic  astringent  agreeing  with  uva- 
ursi,  but  not  nearly  so  astringent.  It  is  slightly  diuretic,  and  has  been 
recommended  in  chronic  nephritis,  cystitis,  and  gonorrhoea.  Dr  G. 
B.  Wood  regards  it  as  an  alterative,  and  commends  its  use  in  scrofula. 
On  account  of  its  reported  beneficial  influence  in  this  disease,  it  has 
acquired  the  title  of  "  king's  cure  "  in  some  of  the  American  states. 
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Dose. — 1  to  2  ounces  of  a  decoction  containing  1  ounce  of  the  leaves 
in  a  pint  of  water. 

Lobelia  CE.E,  Juss.     Lobelias. 

The  Lobeliacese  are  allied  to  Compositse  and  to  Campanulaceos.  They 
secrete  a  milky  juice,  often  very  acrid  and  narcotic. 

LOBELIA  INFLATA,  Linn.     Indian  Tobacco. 

This  plant  was  first  employed  by  the  natives  and  then  by  the 
medical  practitioners  of  the  United  States,  and  in  this  country  first 
in  1829. 

Characters. — Annual  or  biennial.  Root  fibrous.  Stem  erect,  angular,  the 
upper  part  branched  and  smooth.  Leaves  irregularly  serrate,  dentate,  hairy; 
the  lower  ones  oblong,  obtuse,  with  short  petioles  ;  those  towards  the  middle 
ovate-acute,  sessile.  Flowers  in  racemes.  Calyx  smooth,  tube  ovoid,  5-lobed, 
segments  linear-acuminate.  Corolla  light  blue ,  cleft  longitudinally  from  above, 
bilabiate,  the  upper  lip  narrow,  the  lower  broader,  3-cleft.  Anthers  united 
into  an  oblong  curved  body,  the  two  inferior  barbed  at  the  point.  Style  fili- 
form ;  stigma  curved,  enclosed  by  the  anthers.  Capsule  2-celled,  ovoid,  10- 
angled,  inflated,  crowned  with  the  calyx.  Seeds  numerous,  minute,  about 
J^  inch  long,  ovate-oblong,  dark  brown,  testa  reticulated.  Habitat,  a  com- 
mon weed  in  the  United  States,  from  Canada  to  Carolina.  —Esenb.  and  Eherm, 
pi.  206  ;  Berg.  u.  Schmidt,  Off.  Geiodchse.  pi.  1,  a. 

The  L.  decurrens  is  said  to  be  in  common  use  as  an  emetic  in  Peru. 

The  whole  plant  when  wounded  exudes  a  milky  juice,  and  all  parts 
are  possessed  of  medicinal  activity;  but,  according  to  Dr  Eberle,  the 
root  and  inflated  capsules  are  the  most  powerful. 

1.  Lobelia,  P.B.     Lobelia. 

The  dried  flowering  herb,  imported  from  North  America. 

Characters  and  Constituents. — Stem  angular;  leaves  alternate, 
ovate,  toothed,  somewhat  hairy  beneath,  capsule  membranous,  ovoid, 
inflated,  ten-ribbed;  herb  acrid.  Usually  in  compressed  cakes  of 
the  chopped  herb,  cut  into  oblong  parcels,  of  a  greyish-green  colour. 
The  microscopic  seeds  having  the  characters  above  given  is  the  best 
test  of  the  presence  of  the  drug. 

The  active  properties  are  due  to  lobelina,  a  volatile  alkaloid,  of 
oily  and  viscid  consistence,  and  having  a  pungent  tobacco-like  odour. 
It  is  soluble  in  water,  but  more  freely  in  alcohol  and  aether,  the 
latter  removing  it  from  an  aqueous  solution.  It  forms  soluble 
crystallisable  salts  with  acids,  but  is  readily  decomposed  by  the 
alkalies.  The  herb  also  contains  a  little  volatile  oil,  resin,  and 
gum.  The  seeds  yield  about  30  per  cent,  oi  fixed  oil.  Endros  finds 
that  the  acrid  principle  is  due  to  lobelacrin,  which  occurs  in  warty 
tufts  of  a  brov/nish  colour;  it  is  slightly  soluble  in  water,  freely  in 
aether  and  chloroform,  and  the  solutions  have  the  acidity  of  lobelia. 
Eoiling  with  acids  or  alkalies  it  is  resolved  into  sugar  and  lobelic  acid. 

Action  and  Uses. — Lobelia  closely  agrees  with  tobacco  in  its  effects. 
It  produces  nausea,  followed  by  violent  vomiting  and  intense 
prostration,  indicated  by  pallor,  feeble  pulse,  cold  sweats,  muscular 
relaxation,  and  occasionally  purging.     A  burning  sensation  in  the 
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fauces,  gullet,  and  epigastrium  is  usually  experienced.  In  fatal 
cases  the  collapse  is  complete,  lapses  into  coma,  with  muscular  twitch- 
ings,  and  in  some  cases  convulsions.  It  is,  therefore,  a  powerful 
depressent  and  antispasmodic,  and  as  such  is  used  in  pertussis, 
spasmodic  asthma,  and  tetanus.  It  has  been  employed  as  an  emetic 
in  doses  of  20  to  30  grains  of  th«  powder,  but  it  is  too  dangerous  a 
remedy  to  be  thus  employed.  As  an  expectorant  it  is  sometimes 
serviceable  in  chronic  bronchitis.  Prescribed  by  ignorant  persons, 
its  effects  have  been  fatal  to  many. 

2.  Tinctura  LobelisB,  P.B.     Tincture  of  Lobelia, 

;  Prepared  by  exhausting  2^  ounces  of  lobelia  in  coarse  powder  with 
1  pint  oi  proof  spirit  in  the  manner  directed  for  tincture  of  aconite, 
and  obtaining  1  pint  of  the  tincture. 

Dose. — 10  to  30  minims.  Half  an  ounce  produces  severe  vomit- 
ing and  depression. 

3.  Tinctura  Lobeliae  aetherea,  P.B.     JEtherial  Tincture  i^f  Lobelia, 
Preparation. — Macerate  2J  ounces  of  lobelia  in  coarse  powder  with 

1  pint  of  spirit  of  cether  for  seven  days,  with  occasional  agitation ; 
.then  strain,  press,  filter,  and  add  sufficient  spirit  of  aether  to  make  1 
pint. 

Dose. — 10  to  30  minims. 

CoMPOSiTiE,  Decand.     The  Aster  Family. 

This  Order  is  very  closely  allied  to  Lobelia-ceae,  and  through  them  to  Cam- 
panulacese,  and  to  Valerianaceae.  It  is  distinguished  from  its  allies  by  the 
1-celled  ovary  and  solitary  erect  seed. 

INULA  HELENIXJM,  Linn.     Elecampane  {Inula  Gampana). 
Mecampane  has  been  prescribed  since  the  time  of  Hippocrates. 

Characters. — Root  perennial,  thick,  elongated,  brownish  externally,  white 
internally.  Stem  erect,  3-4  feet  high,  round,  leafy.  Leaves  large,  cordate- 
ovate,  aculie,  st^m-olasping,  unequally  toothed,  downy  beneath  ;  radicle  leave's 
stalked,  ovate- oblong.  Flower-heads  few  together,  or  solitary,  large,  bright 
yellow.  Involucre  imbricated  in  many  rows,  outer  scales  ovate,  inner  obovate. 
Florets  of  the  ray  female,  ligulate,  3-toothed,  subtubular  ;  those  of  the  disk 
"hermaphrodite,  tubular,  5-toothed.  Anthers  with  two  bristles  at  the  base. 
Receptacle  flat,  reticulated.  Achenia  quadrangular,  smooth.  Paypus 
uniform,  in  one  row,  composed  of  roughish  setae.  Moist  pastures  throughout 
Europe,  flowers  in  July  and  August. — Steph.  and  Church,  plate  49. 

The  root,  when  chewed,  tastes  first  glutinous,  then  bitter  and 
aromatic,  and  finally  a  little  pungent.  It  is  generally  cut  into 
slices  for  the  <ionvenience  of  drying  and  preserving.  It  contains 
hitter  extractive  ^G'T,  a  peculiar  kind  of  starch,  which  has  been 
named  inuline  36*7;  helenin,  a  neutral  crystalline  principle 
separable,  according  to  Kallen,  into  a  tasteless,  odourless  crystalline 

■body  helenin  proper,  and  elecampane-camphor,  also  crystalline  and 

•'having  a  pepperment  odour  and  taste. 

Inulin  has  the  same  composition  as  starch,  which  it  replaces  in 

'%he  roots  of  the  compositse.     It  is  a  white  inodorous  tasteless  powder, 
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turned  yellow  by  iodine.  Sparing  soluble  in  cold,  but  readily  in- 
boiling  water,  from  which  it  partly  separates  on  cooling.  Prolonged 
boiling,  or  heat  above  212°,  converts  it  into  a  gummy  substance. 
When  boiled  with  dilute  acids  it  is  converted  into  dextrin  and 
Igevulose.  It  precipitates  ammonio-plumbic  acetate,  and  is  con- 
verted into  oxalic  and  acetic  acids  by  nitric  acid.  By  immersing  the 
root  in  alcohol  or  glycerin,  the  inulin  is  precipitated  in  crystalline 
spherules,  composed  of  a  dense  aggregation  of  needles,  and  showing 
a  dark  cross  like  starch  granules  b^^  polarised  light. 

Action  and  Uses. — An  aromatic  tonic,  expectorant,  and  diaphoretic. 
It  is  prescribed  in  dyspepsia  and  chronic  catarrh. 

Dose. — Of  the  powder,  20  to  120  grains;  of  the  decoction  (-J 
ounce  to  1  pint),  1  or  2  ounces. 

ANTHEMIS  NOBILIS,  Linn.     Chamomile. 

This  humble  perennial  is  indigenous  to  England  and  the  central 
and  southern  parts  of  Europe.  It  is  extensively  cultivated  at 
Mitcham,  and  in  Saxony,  Belgium,  and  France. 

The  name  'avdfiuns  occurs  first  in  Theophrastus,  and  that  of 
ajjLaifjLTjXov  in  Dioscorides. 


Fig.  86.—  Anthemis  nohilis.    1.  double  flower ;  2.  receptacle. 

Characters. — Roots  perennial,  with  long  fibres.  Stems  in  a  wild  state  pro- 
cumbent, when  cultivated,  erect,  about  a  foot  long,  much-branched,  leafy, 
round,  furrowed,  hollow.  Leaves  doubly  pinnate  ;  leaflets  linear,  subulate, 
slightly  hollow.  Flower-heads  terminal,  solitary,  with  a  convex  yellow  disk. 
Rays  composed  of  hermaphrodite,  tubular,  5-toothed  florets,  white,  reflexed, 
or  spreading,  formed  of  female  florets  in  one  row.  Receptacle  conical,  with 
membranous  scales.      Involucre  imbricated  in  a  few  rows,   scales  obtuse 
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hyaline  at  the  margin.     Fruit  obtnsely  tetragonal,  smooth,  crowned  with  an 
obsolete  margin,  without  pappus. 

Two  varieties  are  known,  a.  Flore  simpUci,  fig.  86-  h.  Flore  pleno,  double 
chamomile,  in  which  the  florets  of  the  disk  are  converted  into  wliite  ligulate 
florets  (fig.  86,  1).     Flowers  in  July  and  August. — Eng.  Bot.  pi.  980. 

The  whole  plant  has  a  strong  but  pleasant  odour,  the  taste  being 
bitter  with  a  little  aroma.  These  properties  are  most  conspicuous 
in  the  florets  of  the  disk,  which  yield  most  volatile  oil,  and  there- 
fore the  simple  flowers  are  preferable  to  the  double.  The  double 
flowers,  however,  on  account  of  their  showiness,  are  generally  pre- 
ferred by  druggists. 

1.  Anthemidis  flores,  P.B.     CJiamomile  Floiuers. 

The  dried  single  and  double  flower  heads,  wild  and  cultivated. 

Characters  and  Constituents. — The  single  variety  consists  of  both 
yellow  tubular  and  white  strap-shaped  florets;  the  double,  of  white 
strap-shaped  florets  only — all  arising  from  a  conical  scaly  receptacle. 
Both  varieties,  but  especially  the  single,  are  bitter  and  very 
aromatic. 

The  flowers  yield  from  1  to  2i  per  cent,  of  volatile  oil,  a  very 
small  quantity  of  a  bitter  acid  substance,  which  Camboulises  obtained 
in  the  form  of  needle-like  crystals, — others  have  only  succeeded  in 
separating  it  in  the  form  of  a  brown  extract, — and  a  little  tannic  acid. 
The  volatile  oil  and  bitter  extract  are,  of  course,  the  essential  con- 
stituents. The  former  is  described  below.  It  is  distilled  at  Mitcham 
from  the  entire  plant,  and  usually  after  the  best  flowers  have  been 
gathered. 

Substitutes. — The  flower  heads  of  Chrysanthemum  Parthenium ; 
these  are  distinguished  by  the  flat  or  only  convex  (never  conical,  as  in 
the  chamomile)  receptacle,  and  the  scales  are  not  so  membranous : 
and  the  flower  heads  of  Matricaria  chamomilla,  the  "  common 
chamomiles"  of  Germany;  in  these  the  receptacle  is  naked  and 
hollow,  and  the  flowers  are  single  and  not  bitter. 

Action  and  Uses. — A  stimulant  aromatic  tonic,  acting,  when  given 
warm  and  in  full  doses,  as  a  diaphoretic  and  emetic.  In  moderate 
doses  it  is  stomachic,  promoting  the  digestion  and  increasing  the 
appetite.  It  is  useful  as  a  diaphoretic  and  emetic  on  the  access 
of  pyrexia,  and  as  a  stomachic  in  atonic  dysj)epsia  and  flatulence. 

2.  Oleum  Anthemidis,  P. ^.     Oil  of  Chamomile  {C^^^Q  +  CrfLfi)\ 

The  oil  distilled  in  Britain  from  the  flowers. 

Characters  and  Composition. — Pale-blue  or  greenish-blue,  but 
gradually  becoming  yellow,  having  the  aromatic  odour  and  taste  of 
the  flowers. 

According  to  Demargay,  the  oil  is  a  mixture  of  hutylic  and  anylic 
angelate  and  valerate.  On  gently  warming  the  oil  with  potash, 
angelate  of  potassium  is  formed,  and  from  which  the  angelic  acid 
(HC.-H^O.J  may  be  separated  by  dilute  sulphuric  acid.  The  oil 
yields  30  per  cent,  oi  angelic  acid.  This  fatty  acid  is  found  in  the 
roots  of  various  species  of  angelica,  occurs  in  bold  striated  prisms, 
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which  fuse  when  heated,  and  sublime  unchanged.  It  is  sparingly 
soluble  in  cold,  but  freely  in  boiling  water. 

3.  Extractum  Anthemidis,  P.B.    Extract  of  Chamomile. 
Preparation. — Boil  1  pound  of  chamomile  flowers  with  1  gallon  of 

water  until  the  volume  is  reduced  to  one-half,  then  strain,  press,  and 
filter.  Evaporate  by  a  water- bath  until  the  extract  is  of  a  suitable 
consistence  for  forming  pills,  adding  15  minims  of  oi^  o/ chamomile 
at  the  end  of  the  process. 

The  oil  lost  in  the  process  of  boiling  is  replaced  towards  the  end 
of  the  operation. 

Dose. — 2  to  10  grains  as  a  stomachic  tonic.  It  is  usually  em- 
ployed as  a  vehicle  for  mineral  tonics  when  given  in  the  form  of 
pill. 

4.  Infusum  Anthemidis,  P.B.     Infusion  of  Chamomile. 

Prepared  by  infusing  ^  ounce  of  the  flowers  in  a  covered  vessel 
with  10  fluid  ounces  of  water  for  fifteen  minutes,  and  straining. 

Dose. — 1  to  4  fluid  ounces ;  the  latter,  when  taken  warm,  may  be 
used  as  a  gentle  emetic,  or  as  an  adjunct  to  other  emetics. 

ANACYCLUS  PYRETHRUM,  Dec.     PelUtory  of  Spain. 

The  'TTVQed^ou  of  Dioscorides.  It  has  been  long  employed  in 
Eastern  medicine  under  the  name  of  akurJcurha.  The  plant  is  a 
native  of  the  north  of  Africa,  whence  it  has  been  introduced  into 
the  south  of  Europe. 

Characters. — Root  long,  fusiform.  Stems  numerous,  procumbent,  branched, 
pubescent.  Radical  leaves  spreading,  petiolated,  rather  smooth,  pinnatifid : 
the  segments  pinnated,  with  linear  tubulate  lobes  ;  ste7ri  leaves  sessile. 
Branches  one-headed.  Heads  many- flowered.  Involucre  in  a  few  rows,  short, 
somewhat  cup-shaped,  scales  lanceolate,  pointed,  brown  at  the  edges.  Re- 
ceptacle convex,  with  oblong,  obovate,  obtuse  palese.  Florets  of  the  ray 
female,  sterile,  white  above  and  purplish  beneath  ;  of  the  disk,  yellow,  tubu- 
lar, with  5  callous  teeth.  Achenium  flat,  obcompressed,  bordered  with  broad 
entire  wings.  Pappus  short,  irregular,  toothed. — Desf.  Fl.  Atl.  ii.  287 ; 
Nees  and  Eherm.  244 ;  Steph.  and  Church,  pi.  97. 

The  root,  as  described  by  Desfontaines,  in  its  fresh  state  is  fusi- 
form and  fleshy,  about  the  thickness  of  the  finger,  brownish- 
coloured  externally  and  white  within.  When  handled  in  this 
state  it  produces  first  a  sensation  of  cold,  soon  followed  by  heat.  It  is 
without  odour,  but  has  an  acrid  pungent  taste,  and  causes  a  copious 
flow  of  saliva.     It  is  imported  from  the  Levant. 

Pyrethri  radix,  P.B.     PelUtory  Root. 

The  dried  root  of  the.  plant  above  described,  imported  from  the 
Levant. 

Characters  and  Constituents. — In  pieces  about  the  length  and 
thickness  of  the  little  finger,  covered  with  a  thick  brown  bark, 
studded  with  black  shining  points.  Breaks  with  a  resinous  fracture, 
and  presents  internally  a  radiated  structure.  When  chewed,  it 
excites  a  hot  prickling  sensation  in  the  lips  and  tongue. 
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The  root  contaiils  an  acrid  resin  {pijrethrin),  insoluble  in  solution 
of  potash;  another  resin,  soluble  in  that  alkali,  and  a  yellow  acru? 
oil,  also  soluble  in  potash  (Koene).  The  root  also  contains  inulin, 
gum,  a  little  tannin,  colouring  matter,  various  salts,  and  ligneous 
fibre. 

Substitute, — The  root  oi  Anacydus  officinarum,  or  African  pellitory" 
an  annual  plant  cultivated  in  Germany,  is  used  as  a  substitute  for 
the  above  on  the  Continent.     It  is  equally  pungent. 

Action.  Uses. — Irritant  and  sialogogue.  It  is  sometimes  used 
to  relieve  toothache,  or  as  a  masticatory  in  palsy  of  the  tongue  and 
relaxation  of  the  uvula.  ' 

Tinctura  Pyrethri,  P.J?.     Tincture  of  Pellitory. 

Prepared  by  exhausting  4  ounces  of  Pellitory  root  in  coarse  powder, 
with  1  pint  of  rectified  spirit,  in  the  manner  directed  for  tincture  of 
aconite,  and  obtaining  1  pint  of  the  tincture. 

Use. — Placed  on  cotton  wool,  it  is  used  to  relieve  toothache,  and 
when  diluted  with  19  parts  of  water,  may  be  used  as  a  gargle. 


Fig.  87. — Arnica  montana, 

ARNICA  MONTANA,  Linn.  Mountain  Arnica.  Mountain  Tobacco. 
Arnica  has  long  been  employed  in  medicine,  though  there  is  no 
proof  that  it  Avas  known  to  the  Greeks,  as  inferred'  by  Matthioli. 
Several  dissertations  have  been  written  upon  its  medicinal  virtues, 
from  the  time  of  Lamarche  (1719)  to  the  present  day. 
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Characters. — A  perennial  plant,  with  hairy  stems,  about  a  foot  high^ 
Radical  leaves  obovate,  entire,  5-nerved.  Cauline  leaves  in  1  or  2  pairs. 
ISteins  with  1-3  heads  of  flowers.  Head  many-flowered,  heterogamous. 
Florets  yellow,  tinged  with  brown  ;  those  of  the  ray  in  1  row,  female,  ligu- 
late  ;  of  the  disk  hermaphrodite,  tubular,  5-toothed.  Involucres  rough,, 
campanulate,  in  2  rows,  with  linear-lanceolate  equal  scales  and  glands.  Re^ 
ceptacle  fringed,  hairy.  Tube  of  the  corolla  shaggy.  Style  of  the  disk  with 
long  arms,  downy,  truncated.  FrJtit  cylindrical,  hairy.  Pappus  in  1  row 
of  close  rigid  hairs. — Meadows  and  mountain  places  of  Middle  and  Southern 
Europe. — Steph.  and  Church,  -pi.  123;    Woodv.  Med.  Bot.  pi.  17. 

The  plant,  when  fresh  and  bruised,  has  rather  an  agreeable  odour, 
which  is  apt  to  excite  sneezing;  the  taste  of  the  leaves  and  flowers 
is  bitter  and  pungent,  of  the  root-stock  bitter  and  acrid.  Some 
mountaineers  smoke  it  like  tobacco.  The  root  and  flowers  are  both 
used  in  medicine ;  the  latter  are  said  to  be  richer  in  arnicin. 

1.  Arnicae  radix,  P.B.     Arnica  Root, 

The  dried  rhizome  and  rootlets  of  the  plant  above  described. 
Collected  in  the  mountainous  parts  of  Middle  and  Southern  Europe. 

Characters  and  Constituents. — Rhizome  1  to  3  inches  long  and  2  to 
3  lines  thick,  cylindrical,  contorted,  rough,  from  the  scars  of  coria- 
ceous leaves,  and  furnished  with  numerous  long  slender  fibres;  has 
a  peppery  taste  a  ad  faintly  aromatic  odour.  The  dry  roots  contain 
•|  per  cent,  of  volatile  oil,  of  sp.  gr.  '99,  having  the  composition 
OgHgO  (Sigel).  The  active  principle  is  arnicin,  C20H3QO4  (Walz.),  a 
yellow  amorphous  substance  of  acrid  taste,  slightly  soluble  in  water, 
freely  in  alcohol,  aether,  and  alkaline  solutions.  It  is  decomposed 
by  dilute  acids.     The  root  contains  about  10  per  cent,  of  inulin. 

Adulteration. — Holmes  has  met  with  the  roots  of  Geum  urbanum ; 
it  is  easily  known  by  its  astringency  and  absence  of  acridity. 

Action  and  Uses. — Locally  applied,  arnica  is  a  feeble  irritant; 
internally  it  is  stimulant  and  diaphoretic.  In  large  doses  it  causes 
some  heat  in  the  throat,  nausea,  and  looseness  of  the  bowels,  occa- 
sionally with  griping.  It  has  been  recommended  in  conditions  of 
debility  and  torpor ;  but  it  is  far  inferior  to  either  elecampane  or 
serpentary.  As  an  external  application  it  is  supposed  by  credulous 
people  to  have  a  marvellous  power  in  promoting  the  recovery  of  a 
bruised  or  sprained  part.  The  ecchymosis  is  said  to  disappear  so 
rapidly,  that  if  we  granted  the  truth  of  these  statements,  it  would  be 
reasonable  to  infer  that  arnica  had  the  power  of  bleaching  the  blood. 

%  Tinctura  Arnicae,  P.B,     Tincture  of  Arnica. 

Prepared  by  exhausting  1  ounce  (why  not  the  stereotyped  2| 
ounces  1)  of  the  bruised  root  in  coarse  powder  with  1  pint  of  rectified 
spirit,  in  the  maimer  prescribed  for  tincture  of  aconite,  and  obtaining 
1  pint  of  the  tincture. 

Dose. — 1  to  2  fluid  drachms.     As  a  lotion,  1  vol.  to  9  of  water. 

Artemisia,  Linn. 

Generic  Characters. — Heads  discoidal,  homogamous,  or  heterogamous. 
Florets  of  the  ray  in  one  row,  usually  female  and  toothed,  with  a  long  bifid 
protruding  style  ;  of  the  disk  5-toothed,  bisexual,  or  by  the  abortion  of  the 
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ovary,  sterile  or  male.  Involucral  scales  imbricated,  dry,  scarious  at  the 
edge.  Receptacle  without  palese,  flattish  or  convex,  naked  or  fringed  with 
hairs.     Achenia  obovate,  bald,  with  a  minute  epigynous  disk. — Dec. 

The  species  of  Artemisia,  extending  from  European  to  tropical  countries, 
are  most  of  thetri  remarkable  for  their  strong  aroma  and  bitter  taste,  and 
have  been  employed  in  medicine  from  the  earliest  times,  as  A.  Ahrotanuin  or 
southernwood,  A.  vulgarus  or  mugwort,  &c.  A.  Dracunculus  or  Tarragon 
is  employed  as  a  condiment  in  Europe.  According  to  Lindley,  A.  moxa 
furnishes  the  moxa  of  the  Chinese.  In  the  Himalayas,  the  tomentum  of 
Chaptalia  gossi/pina  is  used  as  amadou. — Him.  Bot.  p.  274. 

ARTEMISIA  MABITIMA,  LwTi.     The  Santonica  or  Wormseed 

Plant. 

According  to  Besser  and  Lodebour,  two  varieties  of  this  plant 
furnish  santonica,  gl  Stechmanniana  and  (3  pauciflora.  The  species 
is  found  in  salt  marshes  of  Britain,  France,  and  the  Mediterranean, 
and  diffused  abundantly  throughout  Central  Europe  and  Asia, 
extending  from  the  shores  of  the  Caspian  to  those  of  the  Baltic. 
According  to  Bjorklund,  it  is  chiefly  collected  on  the  vast  plains  or 
steppes  of  the  Kirghiz,  in  Turkestan.  It  is  brought  to  the  great 
fair  at  Nishnei-Novgorod,  and  is  thence  distributed  to  Western 
Europe  {Hanb.  and  FlUckiger,  p.  347). 

Characters. — A  low  tomentose  suffruticose  aromatic  plant.  Upper  part  of 
tern  fastigiate.  Leaves  downy,  pinnatifid,  the  uppermost  undivided.  Flower- 
heads  drooping,  in  dense  thyrsoid  panicles,  involucral  scales  oblong  obtuse, 
the  inner  ones  scarious.  Habitat.— The  Don  and  Lower  Volga  and  the 
Kirghiz  deserts. 

1.  Santonica,  P.B.     Santonica. 

The  unexpanded  flower- buds  »of  an  undetermined  (see  ahove) 
species  of  Artemisia,  Linn.     Imported  from  Eussia. 

Characters. — Flower-heads  rather  more  than  a  line  in  length  and 
nearly  -^  a  line  in  breadth,  fusiform,  blunt  at  each  end,  pale 
greenish-brown,  smooth;  resembling  seeds  in  appearance,  but  con- 
sisting of  imbricated  involucral  scales  with  a  green  midrib,  enclosing 
four  or  five  tubular  flowers;  odour  strong,  taste  bitter,  camphora- 
ceous.  They  are  neither  round  nor  hairy;  that  is,  they  are  not 
intermixed  with  the  flowers  of  the  native  Artemisia  vulgaris  (mug- 
wort)  or  A.  Absinthium  (wormwood).  Besides  resin,  fat,  and  sugar, 
the  flower-buds  yield  about  1  per  cent,  of  volatile  oil,  having  their 
characteristic  odour  and  taste.  It  boils  at  347°,  and  chiefly  consists 
of  cincebene  camphor,  CioH^gO,  which  parts  with  water  when  heated, 
and  is  converted  into  the  dehydrated  form,  CjQHig.  The  essential 
constituent  of  the  santonica  is  santonin^  which  exists  in  the  propor- 
tion of  1^  to  2  per  cent. 

2.  Santoninum,  P.B,     Santonin,     CgoH^gOg  or  CigH^yOg . 
A  crystalline  neutral  principle  obtained  from  santonica. 
Preparation. — Boil  I  pound  of  santonica  with  I  gallon  of  water  and 

5  ounces  of  slaked  lime  for  an  hour;  strain,  and  boil  the  flowers 
again  with  i  gallon  of  ivater  and  2  ounces  of  slaked  lime  for  half 
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an  liour;  strain,  and  mix  the  two  liquors,  filter,  and  evaporate  to 
2^  pints.  Add  to  the  hot  liquid  hydrochloric  acid  in  slight  excess, 
and  set  aside  for  5  days.  Remove  any  floating  oily  matter,  decant 
the  fluid,  and  collect  the  precipitate  on  a  filter,  and  wash  it  with 
cold  water  until  it  is  free  from  acid,  and  then  with  a  mixture  of  ^ 
fluid  ounce  of  solution  of  ammonia  and  5  ounces  of  water,  and  lastly 
with  cold  water  until  the  washings  pass  colourless.  Press  and  dry 
the  residue.  Boil  it  for  10  minutes  with  60  grains  of  j)urijied 
animal  charcoal  and  9  fluid  ounces  of  rectified  spirit.  Filter,  and  set 
aside  to  crystallise.     Protect  the  crystals  from  the  light. 

In  this  process  the  santonin  combines  with  the  lime  to  form  a 
Koluble  compound;  this  is  decomposed,  and  the  santonin  precipi- 
tated by  hydrochloric  acid,  and  resinous  matters  are  washed 
from  it  by  the  ammonia  water.  It  is  then  dissolved  in  boiling 
spirit  and  decolorised.  On  cooling,  the  filtered  solution  deposits 
the  santonin. 

Characters  and  Tests. — In  colourless  rectangular  tabular  crystals, 
inodorous,  feebly  bitter,  fusible,  and  sublimable  at  a  moderat-e  heat; 
sunlight  renders  it  yellow.  This  is  a  mechanical  change  due  to  an 
alteration  in  crystalline  form,  as  occurs  with  red  iodide  of  mercury 
(seep.  276) ;  scarcely  soluble  in  cold,  and  sparingly  in  boiling  water, 
but  abundantly  in  chloroform  and  boiling  rectified  spirit;  insoluble 
in  dilute  acids,  entirely  destructible  by  a  red-heat  with  free  access 
of  air.  According  to  Hesse,  santonin  is  the  anhydride  of  santoninic 
acid,  C15H20O4,  a  crystalline  body  which,  when  heated,  is  resolved  into 
santonin  and  water.  Heated  with  an  alkali,  santonin  is  converted 
into  santonic  acid,  which  is  isomeric  with  santoninic  acid,  but  is 
not  convertible,  like  it,  into  santonin  and  water. 

Action  and  Uses. — Santonin  is  exclusively  used  as  a  vermicide. 
It  appears  to  have  no  effect  on  taeniae,  but  it  is  an  effectual  remedy 
against  the  round  worm  and  the  thread  worm.  In  some  persons  it 
tinges  the  field  of  vision  yellow  (xanthopsia),  so  that  blue  objects 
look  green,  and  red  orange-coloured.  It  is  eliminated  changed,  and 
the  urine  sometimes  stains  the  linen  yellow. 

Dose. — 2  to  6  grains  in  powder,  or  solution  in  oil  or  borax.  I  find 
that  12  grains  of  santonin  dissolve  in  a  boiling  solution  of  20  grains 
of  bicarbonate  of  soda  in  3  ounces  of  water,  forming  a  permanent 
^solution. 

ARTEMISIA  ABSINTHIUM.     Linn.     Wormwood. 

This  indigenous  perennial  is  the  ^A-J/ly^tou  of  the  Greeks,  and 
Afsunteen  of  Eastern  nations.  These  terms,  however,  have  been 
applied  to  other  species. 

Characters. — Root  ligneous,  branched.  Stems  numerous,  bushy,  farrowed, 
leafy,  the  whole  plant  covered  with  close  silky  hairiness.  Leaves  alternate, 
silky  tripinnatisect,  in  many  deep,  lanceolate,  obtuse  se^^rnents  ;  lower  ones 
on  long,  the  upper  on  short  and  broad  footstalks.  Floral  leaves  simple. 
Flower-heads  in  leafy,  clustered  panicles,  drooping,  hemispherical,  hetero- 
gamous  ;  the  outer  scales  of  the  involucre  linear,  silky;  inner  roundish, 
scarious.       Florets  pale    yellow,  the    outer   row   female.       Styles    deeply 
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cloven.  Receptacle  convex,  covered  with  silky  hairs. — "Waste  ground  in 
various  parts  of  Europe  and  the  north  of  Asia. — -Eiig.  Bot.  t.  1230  ;  Ste2:)h. 
and  Church,  ii.  58.    Should  be  collected  in  July  and  August,  when  in  flower. 

The  dried  herb  or  the  flowering  top  has  a  greyish  silky  look ;  is 
remarkable  for  its  disagreeable  though  somewhat  aromatic  odour, 
and  for  its  intense  bitterness,  whence  its  name  has  passed  into  a 
proverb.  Its  properties  are  imparted  to  water  and  sjDirit.  Accord- 
ing to  Braconnot,  100  parts  yield  1*5  volatile  oil  CjqH^^jO,  isomeric 
with  camphor,  of  a  dark-green  colour,  upon  which  the  odour  depends; 
30  of  bitter  extract,  2*5  very  bitter  .resin,  and  5  green  resin.  The  plant 
yields  a  large  quantity  of  ash,  which  is  chiefly  carbonate  of  potash, 
and  has  been  long  called  salt  of  ivormv'ood.  The  bitter  extract 
contains  a  peculiar  neutral  principle,  called  ahsinthin,  C-^q1I22^5  • 
Dr  Luck  obtained  it  by  shaking  asther  with  a  strong  alcoholic 
solution  of  the  plant.  The  aether  is  distilled  off,  and  resin 
separated  by  treating  with  a  dilute  ammoniacal  solution.  It  is  the 
essential  bitter  constituent  of  the  plant. 

Action,  Uses. — An  aromatic  bitter  tonic.  It  is  taken  to  a  large 
extent  in  the  liqueur  called  "  absinthe,^^  of  which  elecampane  is 
also  a  consfituent.  As  its  popular  name  implies,  it  has  been  used 
as  an  anthelmintic  from  time  immemorial.  The  effect  of  large 
doses  of  the  volatile  oil  appears  to  be  identical  with  that  produced 
by  camphor;  see  Lancet,  1862,  where  Mr  W.  Smith  relates  a  case 
in  which  a  man  recovered  after  swallowing  ^  ounce  of  the  oil. 

Dose. — Of  the  powder,  20  to  60  grains ;  of  the  infusion  (^  ounce 
to  10  ounces  of  water),  1  to  2  ounces. 

The  common  tansy,  Tanacetum  vulgar e,  is  an  indigenous  plant 
with  a  strong  wormwood  odour  and  taste;  it  has  long  been  used  as 
a  tonic  and  anthelmintic,  but  is  now  superseded  by  remedies  sup- 
posed to  be  more  active. 

LACTUCA  VIROSA,  Linn.     The  Strong-scented  Lettuce. 

This  is  supposed  to  be  the  G^ilot^  dy^lu  of  Dioscorides,  though 
L.  scariola,  Linn.,  is  adduced  by  Dr  Sibthorp  as  the  plant.  This 
has  glaucous  vertical  leaves,  but  the  same  properties  as  L.  virosa. 

Characters. — The  wild  lettuce  is  a  biennial,  and  abounds  in  acrid  milky 
juice.  Root  tap-shaped.  Stem  round  and  erect,  slender,  glaucous,  2-4  feet 
high,  a  little  prickly  below,  panicled  above.  Leaves  horizontal,  with  a 
prickly  keel,  otherwise  nearly  smooth,  finely  toothed  ;  radicle  ones  obovate, 
undivided,  those  of  the  stem  snialler,  often  lobed,  auricled,  and  semi- 
amplexicaul.  Flower-heads  numerous,  panicled,  with  many  small,  heart- 
shaped,  pointed  bracts.  Flowers  light-yellow.  Achenia  striated,  beak 
white,  equalling  in  length  the  black  fruit. — Dry  banks  and  borders  of  fields 
throughout  Europe.— A'^i^r.  Bot.  t.  1956.     Flowers  about  August. 

This  plant,  distinguished  by  its  rank  smell  and  the  blood-red 
spots  on  its  stem,  is  preferred  to  the  garden  lettuce  (L.  sativa)  as  a 
source  of  lactucarium.  Sir  R.  Christison  states,  from  information  com- 
municated to  him  by  Mr  Duncan  of  Edinburgh,  that  it  yields  a  much 
larger  quantity  and  a  superior  quality  of  lactucarium,  especially 
before  the  middle  period  of  inflorescence ;  and  Schutz  has  found  in 
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Germany  that  a  single  plant  of  L.  sativa  yielded  only  18  grains,  while 
one  of  L.  virosa  produced  no  less  than  56  grains  of  lactucarium. 

The  leaves  of  both  species,  when  young,  contain  a  pellucid 
pleasant-tasted  juice,  containing  mucilage  and  sugar ;  but  when  the 
flowering  stem  begins  to  appear,  the  juice  becomes  milky,  bitter, 
and  of  a  strong  odour,  resembling  that  of  opium.  These  character- 
istics increase  until  the  flowers  have  blown.  If  slices  of  this  stem 
be  cut  off,  or  incisions  made  into  its  cortical  portion,  the  milky 
juice  exudes,  and  on  drying  becomes  of  a  brownish  colour,  forming 
the  so-called  lettuce  opium,  lactucarium,  or  thridace.  Dr  Coxe  of 
Philadelphia,  and  subsequently  Dr  Duncan,  sen.,  of  Edinburgh, 
were  the  first  to  direct  attention  to  the  exudation.  Dr  Coxe  was  no 
doubt  led  to  do  so  by  the  well  known  experience  that  bitter  lettuce 
induces  somnolency.  The  bitter  milky  juice  is  contained  in  the 
proper  laticiferous  vessels  of  the  leaves  and  bark. 

1.  Lactuca,  P.B.     Lettuce. 

The  flowering  herb  of  Lactuca  virosa, 

2.  Lactucarium.     Dried  Lettuce  Juice. 

According  to  Hanbury  and  Fliickiger,  this  substance  is  chiefly 
collected  at  Zell  on  the  Moselle.  It  is  there  obtained  as  follows : — The 
stem  is  cut  off  about  a  foot  from  the  top  just  before  flowering  time, 
after  which  a  transverse  slice  is  removed  daily  until  September. 
The  pure  white  juice,  which  readily  becomes  brown,  is  removed  by 
the  finger  into  a  cup,  in  which  it  soon  hardens. 

Characters  and  Constituents. — In  irregular  roundish  or  angular 
pieces,  of  a  hazel-brown  colour  externally,  lighter  coloured  or  even 
cream-coloured  when  recent  internally,  of  a  tough  waxy  consist- 
ence, a  heavy  odour  strongly  resembling  opium,  and  a  bitter  taste. 
French  lactucarium  is  formed  into  circular  cakes,  H  inch  in 
diameter.  Lactucarium  yields  to  cold  alcohol  and  to  boiling  water 
about  0*3  per  cent,  of  lactudn,  C^{H.^^O^,'H..p,  and  contains  besides, 
a  small  quantity  of  lactucopicrin,  04411^4021,  lactucic  acid,  and 
about  58  per  cent,  of  lactucerin,  CigHgeO.  Lactucin  appears  to 
.be  the  essential  bitter  of  lettuce ;  it  crystallises  in  pearly  scales, 
which  are  soluble  in  hot  water,  alcohol,  and  acetic  acid,  but  in- 
soluble in  aether.  The  aqueous  solution  reduces  an  alkaline  solution 
of  cupric  oxyde.  Alkalies  deprive  it  of  its  bitterness.  Lactucopicrin 
is  ah  amorpbous  body,  very  bitter,  and  soluble  in  water  and  alcohol; 
it  is  probably  a  derivative  of  lactucin.  Lactucic  acid  forms  a  yellow 
crystalline  mass.  Lactucerin,  the  largest  constituent  of  lettuce,  has 
been  compared  with  euphorbon  (see  p.  438)  by  Fliickiger.  It  is 
obtained  by  the  action  of  boiling  alcohol,  from  which  it  is  deposited 
in  colourless  needles  on  cooling  and  concentration.  It  is  an  odour- 
less, tastleless,  neutral  substance,  which  fuses  at  365°;  is  insoluble  in 
water,  but  soluble  in  aether,  benzol,  and  both  the  fixed  and  volatile 
oils. 

Besides  the  above  constituents,  lactucarium  contains  resin, 
albumen,    gum,    sugar,   mannite,    asparagin,    succinic    and    other 
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organic  acids,  and  about  9  per  cent,  of  inorganic  matter,  composed  of 
the  potassium,  calcium,  and  magnesian  salts  of  nitric  and  phosphoric 
acids. 

Action  and  Uses. — Lactucarium,  like  opium,  is  liable  to  consider- 
able variation  in  soporific  action.  The  drug  is  not  certain  in  its 
action,  but  the  best  kinds  have  a  mild  but  decided  hypnotic  effect. 
It  is  to  be  observed  that  the  constituents  are  very  insoluble  in 
aqueous  fluids  of  the  temperature  of  the  body,  and  it  is  therefore  to 
be  expected  that  the  action  of  the  drug  would  be  much  more  manifest 
if  it  were  given  in  a  minute  state  of  subdivision,  by  mixing  it  with 
such  a  salt  as  sulphate  of  potash,  or  by  forming  an  acetous  solution. 
It  may  be  used  where  opium  is  objectionable  as  a  mild  hypnotic. 

Dose. — 2  to  10  grains. 
3.  Extractum  Lactucae,  P,B,     Extract  of  Lettuce. 

Prepared  from  the  juice  of  the  flowering  herb  Lactuca  virosa  in 
the  manner  described  for  extract  of  henbane. 

This  is  lactucarium  diluted  with  albumin,  chlorophyll,  and 
sugar,  and  probably  deteriorated  by  prolonged  exposure  to  heat. 

Dose. — 5  to  20  grains. 

TARAXACUM  DENS-LEONIS,  Dec.  Dandelion. 
This  common  indigenous  plant  does  not  appear  to  have  been  used 
in  medicine  more  than  five  or  six  centuries.  It  is  doubtful  whether 
the  name  Taraxacum  is  derived  from  the  Grecians  or  Arabs.  Ehazis 
and  Avicenna  speak  of  Tarakhshagun  as  a  species  of  wild  endive 
{H.  and  F.  Pharniacograph.  p.  351). 

Characters. — Boot  spindle-shaped,  milky-juiced,  smooth  and  dark-hrown 
externally,  white  within,  easily  broken.  Leaves  numerous,  radical,  runcinate, 
glabrous,  of  a  bright  shining  green.  Scapes  1  or  more,  erect,  brittle,  with  » 
single  head  of  flowers,  which  expand  in  the  morning,  and  are  of  a  golden- 
yellow  colour.  Involucre  double,  external  scales  spreading  or  reflexed,  in- 
ternal ones  in  one  row,  erect,  without  callous  tips.  Receptacle  naked. 
Achenium  oblong,  striated,  muricate  at  the  apex,  terminating  in  a  long  beak. 
Pappus  hairy,  in  many  rows,  radiating  so  as  to  a  form  a  light  globe.  Fields 
and  waste  places  throughout  Europe,  and  extending  even  to  the  Himalayas. 
— Eng.  Bot.  t.  539 ;    Woodv.  Med.  Bot.  pi.  3  {Leontodon  Taraxacum). 

The  leaves  when  young  are,  like  those  of  endive,  blanched  and 
used  as  a  salad  in  some  parts  of  Europe  :  their  properties  necessarily 
vary  at  different  jDeriods  of  growth.  Like  that  of  the  lettuce 
and  some  other  cichoraceous  plants,  the  juice  of  the  taraxacum 
becomes  milky  at  the  time  of  flowering,  and  remains  so  during  the 
ripening  of  the  fruit,  and  it  is  at  this  time  that  the  juice  of  the  root 
is  most  milky  and  bitter. 
1.  Taraxaci  radix,  P.B,     Dandelion  Root, 

The  fresh  and  dried  roots  of  the  plant,  gathered  between  Septembt^r 
and  February  from  meadows  and  pastures  in  Britain. 

Characters  and  Constituents. — Tap  shaped  roots,  smooth  and  dark- 
brown  externally,  white  within,  and  easily  broken,  and  exuding  an 
inodorous,  bitter,  milky  juice,  which  becomes  pale-l)rown  by  ex- 
posure.    Not   wrinkled   nor  pale   coloured   externally;   juice  not 
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watery ;  any  adherent  leaves  runcinate  and  quite  smooth  (thus 
distinguished  from  the  root  of  the  common  hawkbit,  Leontodon 
hispidus,  Linn.,  or  Apargia  hispida,  WiUd. ). 

The  milky  juice  acquires  on  exposure  an  acid  reaction,  and  deposits 
masses  of  what  Kromayer  has  called  leontodonium ;  and  he  has 
separated  from  it  an  acrid  resin,  taraxacin,  a  colourless,  amorphous, 
very  bitter  substance  (Polex  obtained  this,  or  a  closely  allied  body 
in  the  form  of  warty  crystals,  by  boiling  the  milky  juice  with  water, 
and  allowing  the  concentrated  decoction  to  evaporate)  and  taraxa- 
cerin,  CgHigO,  which  resembles  lactucerin.  According  to  Messrs  T. 
and  H.  Smith,  the  juice  of  the  root  develops  a  large  quantity  of 
mannite  during  a  short  exposure  to  the  air.  The  dried  root  con- 
tains about  24  per  cent,  of  inulin,  and  about  19  per  cent,  of 
Isevulose  (see  p.  320).  In  the  plant  the  former  is  convertible  into 
the  latter,  for  when  the  sugar  is  most  abundant  the  inulin  dwindles 
to  less  than  2  per  cent.  Inulin  sometimes  separates  as  a  glistening 
powder  when  the  extract  is  dissolved  in  cold  water.  According  to 
Marnie,  the  leaves  and  stalks  of  the  plant  yield  inosite,  CgHi20g,2H20, 
or  muscle  sugar. 

Action  and  Uses. — Dandelion  has  acquired  the  rude  but  expressive 
name  "piss-a-bed"  among  the  country  people  of  the  west  of 
England,  and  a  vague  notion  exists  in  the  medical  mind  that  it  is  a 
mild  tonic  and  cholagogue,  inducing,  or  tending  to  induce,  a  laxative 
action  of  the  bowels.  I  have  prescribed  it  in  the  usual  doses,  and 
have  sometimes  taken  a  wineglassful  of  the  carefully  prepared  juice, 
but  I  am  unable  to  say  that  I  have  ever  observed  or  experienced  the 
effects  above  mentioned.  It  is  wise,  perhaps,  to  retain  honest  con- 
victions respecting  the  capabilities  of  a  few  harmless  plants,  for  these 
latter  may  sometimes  serve  the  purpose  of  removing  a  mental  im- 
pression in  our  patients  for  which  there  is  no  more  reason  than  there 
is  for  the  assumption  of  a  special  virtue  in  the  remedy.  Thus  we 
stumble  again  on  a  principle  as  old  as  medicine  itself,  but  which 
has  been  so  grossly  misapplied  by  homoeopathists.  The  roasted 
root  is  sometimes  used  as  a  substitute  for  coffee.  It  is  sometimes 
mixed  with  the  latter. 

2.  Succus  Taraxaci,  P.B.     Dandelion  Juice, 

Preparation, — Bruise  the  fresh  root  in  a  stone  mortar,  press  out  the 
juice,  and  to  every  3  measures  add  1  of  rectified  spirit.  Set  aside 
for  seven  days,  and  filter.     Keep  in  a  cool  place. 

It  is  dark  sherry-coloured,  and  of  a  pleasant  bitterish  taste. 

Do.se. — From  2  drachms  to  a  wineglassful. 

3.  Extractum  Taraxaci,  P,B,     Extract  of  Dandelion. 
Preparation, — Crush  the  fresh  root,  press  out  the  juice,  and  allow 

it  to  deposit;  heat  the  clear  liquor  to  212°  for  ten  minutes ;  then 
strain,  and  evaporate  by  a  water  bath  at  a  temperature  not  exceeding 
160°,  until  the  extract  has  a  suitable  consistence  for  forming  pills. 

Dose, — 5  to  30  grains.  By  extending  the  surface  it  increases  the 
action  of  more  powerful  remedies,  such  as  scammony,  podophyllin,  &c. 


VALERIAN. 

4.  Decoctum  Taraxaci,  P.B.     Decoction  of  Dandelion. 

Prepared  by  boiling  1  ounce  of  the  dried  root,  sliced  and  bruised, 
in  1  pint  of  water  for  ten  minutes,  then  straining  and  washing  the 
root  so  as  to  obtain  1  pint  of  the  decoction. 

Dose. — 2  to  4  fluid  ounces. 

Gichorium  Intybus,  or  wild  chicory,  which  is  indigenous  in  waste 
places  all  over  Europe,  is  extensively  cultivated  on  account  of  its 
root,  which  is  much  used  as  a  substitute  for,  and  as  an  addition  to, 
coffee.  The  medical  properties  of  the  plant  are  considered  to  be 
nearly  the  same  as  those  of  taraxacum.  It  is  used  to  adulterate 
coffee,  and  is  itself  often  much  adulterated.  (See  P.  /.  vol.  iv.  p. 
119,  Hassall,  &c.) 

Yalerianace^,  Dec.     The  Yalerian  Family. 

These  plants  are  distinguished  from  Compositse  hj  distinct  stamens,  a  tri- 
carpellary  fruit,  and  a  looser  inflorescence,  which  is  rarely  capitate. 

VALERIANA  OFFICINALIS,  Linn.     Common  Valerian. 

Some  of  the  Valerians  have  been  used  in  medicine  from  the  earliest 
times.  Dioscorides  describes  three  kinds  of  Nard  or  Yalerian  besides 
the  4»ou.  The  spikenard  of  the  ancients,  Nardostachys  Jotamansi 
(Him.  Bot.  t.  45),  a  product  of  the  Himalayas,  is  still  highly  esteemed 
in  the  East.  Valeriana  celtica  and  Saliunca  are  even  imported  by 
the  Red  Sea  from  Austria  for  perfuming  their  baths.  (See  Illustr. 
Himal.  Bot.  p.  242.)  V.  Dioscoridis  is  supposed  to  be  the  ^ou  or 
Fu  of  that  author,  and  the  officinal  or  wild  Yalerian  was  no  doubt 
early  introduced  as  a  substitute  for  it. 

Characters. — Root  perennial,  tuberous.  Stems  2  to  4  feet  high,  smooth, 
furrowed.  Leaves  all  pinnate,  or  pinnately  cut ;  leaflets  lanceolate  dentate, 
in  7  to  10  pairs,  terminal  one  very  little,  if  at  all,  larger  than  the  others. 
Inflorescence  corymbose,  becoming  at  length  somewhat  panicled.  Bracts 
ovate-lanceolate.  Calyx-limb  involute  during  flowering,  then  unrolled  into  a 
deciduous  pappus,  consisting  of  many  plumose  hairs.  Corolla  roseate ;  tube 
funnel-shaped,  gibbous  at  the  base;  limb  51obed.  Stamens  3.  Fruit  smooth, 
compressed,  1-ceIled,  1-seeded,  crowned  by  the  limb  of  the  calyx  expanded 
into  a  feathery  pappus.  Ditches  and  damp  places  throughout  Europe. — EsenJ). 
and  Eherm..  t.  254 ;    Woodv.  Med.  Bot.  pi.  96. 

The  wild  plant  having  proved  insufficient  for  the  demand  of  the 
drug  market,  the  plant  is  now  cultivated  in  the  villages  about 
Chesterfield,  in  Derbyshire.     The  virtues  reside  in  the  root. 

1.  Valerianae  Radix,  P.B.     Valerian  Root. 

The  dried  root  of  the  jjlant  above  described,  from  plants  indi- 
genous to,  and  also  cultivated  in  Britain.  Collected  in  autumn, 
wild  plants  being  preferred. 

Characters  amd  Constituents. — A  short  yellowish- white  or  brown 
rhizome,  with  numerous  dark-brown  fibrous  roots,  about  2  or  3 
inches  long ;  of  a  bitter  taste  and  penetrating  odour,  agreeable  in  the 
recent  root,  .becoming  fa3tid  by  keeping ;  yielding  from  i  to  2  per 
cent,  of  volatile  oil  containing  about  5  per  cent,  of  valerianic  acid, 
O^^Po{^QQ      .    47),  when  distilled  with  water. 


PREPARATIONS  OF  VALERIAN.  545 

Oil  of  valerian  also  contains  about  25  per  cent,  of  valerene  or 
horneene,  C^Hg,  which  resembles  oil  of  turpentine ;  and  70  per  cent, 
of  oxygenated  components,  amongst  which  is  valerianic  acid,  as 
above  stated,  valerol,  CgH^oO,  and  a  camphor  identical  with  horneol, 
or  the  camphor  of  Dryobalanops  (which  see).  Valerol  is  a  con- 
stituent of  the  volatile  oil  of  hops.  It  separates  at  32°  into  trans- 
parent prisms,  which  retain  their  form  until  heated  to  68^.  Exposed 
to  the  air  it  is  slowly  converted  into  valerianic  acid ;  this  is  instantly 
effected  by  caustic  potash;  thus,  C6HioO  +  3KHO-l-H20=K2C03  + 
SHg  +  KC.HgOg,  carbonate  and  valerianate  of  potash  being  formed 
and  hydrogen  eliminated. 

Besides  the  above  constituents,  the  root  contains  about  6  per  cent, 
of  resin,  12*5  of  resinous  extractive,  9*4  of  watery  extract,  a  little 
sugar  and  malic  acid.     The  sugar  reduces  cupric  oxyde. 

Action  and  Uses. — Valerian,  as  a  whole,  is  a  stimulant,  antispasmodic, 
and  nervine  tonic.  Valerianic  acid  in  large  doses  (two  drachms 
or  more)  appears  to  have  the  same  action  as  so  much  acetic  acid, 
causing  gastric  irritation,  nausea,  and  colicky  pains,  followed  by 
slight  exhilaration.  As  an  antispasmodic  it  relieves  the  borborygma 
which  so  often  attends  the  hysterical  attack.  For  this  disease,  and 
its  allies  chorea  and  epilepsy,  it  has  been  largely  prescribed,  but 
with  very  variable,  and,  in  the  main,  unsatisfactory  results. 

Dose. — Of  the  powder,  20  to  60  grains. 

2.  Infusum  Valerianae,  P.B.     Infusion  of  Valerian. 

Prepared  by  infusing  120  grains  of  the  bruised  root  with  10  fluid 
ounces  of  boiling  water  in  a  covered  vessel  for  an  hour,  and  straining. 

It  contains  the  extractive  matter,  a  little  volatile  oil,  and  some 
valerianate  of  potash. 

Dose. — 1  to  2  fluid  ounces. 

3.  Tinctura  Valerianae,  F.B,     Tincture  of  Valerian. 

Prepared  by  exhausting  2^  ounces  of  the  root  in  coarse  'powder 
with  1  pint  of  proof  spirit  in  the  manner  prescribed  for  Tinctura 
aconiti,  and  obtaining  1  pint  of  the  tincture. 

Dose. — 1  to  2  fluid  drachms. 

4.  Tinctura  Valerianae  ammoniata,  P.B.     Ammoniated  Tincture  of 

Valerian. 

Preparation. — Macerate  2J  ounces  of  the  root  in  coarse  powder^ 
with  1  pint  of  aromatic  spirit  of  ammonia  for  seven  days,  with 
occasional  agitation,  then  strain,  press,  filter,  and  add  sufficient 
aromatic  sj)irit  of  ammonia  to  make  1  pint  of  the  tincture. 

The  whole  of  the  essential  constituents,  including  the  resin,  are 
contained  in  this  preparation,  and  the  presence  of  free  ammonia 
increases  the  stimulant  action  of  the  valerian. 

Dose. — \  to  1  fluid  drachm. 

CiNCHONACEiE,  Lind.     The  Cinchona  and  Coffee  Family. 
The  order  is  very  closely  allied    to  the  Rubiaceee.     These  latter  are  dis- 
tinguished by  truly  whorled  leaves,  to  which  the  interpetiolary  stipules  of 

2    M 


546 


COFFEE. 


Cinchonaceae  furnisli  only  an  approximation.  The  Caprifoliaceae  are  dis- 
tinguished by  the  absence  of  stipules.  The  order  is  well  illustrated  by  the 
following  genera. 

COFFEA  ARABICA,  Linn,     The  Coffee. 

This  is  the  Quhwa  of  the  Coffese  tribe  of  the  Arabs.  It  is  a  native 
of  Arabia  and  Abyssinia.  From  the  former  it  has  been  introduced 
into  various  tropical  countries,  where  it  is  largely  cultivated. 


Fig.  88. — Goffea  Arabica.    a,  corolla  and  stamens;  &,  style  and  stigmas;  c,  berry;  d, 
berry  witli  the  two  seeds  exposed. 

Characters. — It  is  a  handsome  evergreen  shrubs  15  to  20  feet  high.  Leaves 
oblong-obovate,  acuminate,  shining.  Flowers  white,  in  axillary  clusters. 
Calyx  superior,  5-toothed.  Corolla  tubular,  with  a  5-parted  spreading  limb. 
Sta?nens  5.  Ovary  inferior,  2-celled,  style  bifid.  Fruit  an  oval  succulent, 
blackish-red,  2-seeded  berry.  Seeds  plano-convex,  with  a  longitudinal 
groove  on  the  flat  side,  composed  of  horny  and  oily  albumin.  Embryo 
'minute  at  one  end  of  the  albumin,  the  radicle  corresponding  to  the  micro- 
pyle,  cotyledons  cordate. —  Woodv.  Med.  Bot.  pi,  70. 

The  raw  coffee  berry  is  tough  and  hard,  and  almost  tasteless  and 
inodorous.  It  is  roasted  until  it  is  friable.  The  characteristic 
bitter  aromatic  taste  and  fragrant  odour  are  developed  during  the 
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process.  According  to  Pay  en,  the  roasted  seeds  contain  from  10  to 
13  per  cent,  of  fixed  oil ;  0*002  per  cent,  of  aromatic  oil ;  0*8  of 
caffein;  5  of  cafFeic  acid;  13  of  albuminous  matter;  15  of  gum,  sugar, 
and  vegetable  acid;  34  per  cent,  of  ligneous  tissue;  and  about  7  of 
saline  matters.  Both,  the  essential  oil  and  the  bitter  flavour  are 
developed  from  matter  which  is  soluble  in  water.  CafFeic  acid  is 
an  astringent  acid,  closely  allied  to  quinic,  and  when  heated  with 
peroxyde  of  manganese  and  sulphuric  acid,  it  is  decomposed  with 
the  formation  of  quinone  (see  p.  560)  and  formic  acid. 

Action  and  Uses. — Those  of  tea,  the  essential  constituent  being 
caffein  (see  Thea).  Owing  to  the  large  quantity  of  fixed  oil,  coffee 
is  not  so  easily  digested  as  tea.  It  is  a  stimulant  tonic  and  astrin- 
gent, and  these  qualities  render  it  very  suitable  in  poisoning  by 
the  alkaloids.  It  has  been  recommeneed  in  spasmodic  asthma  ; 
but  I  have  known  it  excite  dyspnnea  or  sneezing  invariably  in 
some  persons,  and  especially  those  who  inherit  an  asthmatic  tendency. 
In  some  other  persons  it  causes  insomnia. 

Dose. — In  poisoning  by  the  alkaloids  and  in  spasmodic  asthma,  a 
strong  infusion  or  decoction  should  be  given  freely. 

CEPHAELIS  IPECACUANHA,  A.  Richard.     Ipecacuanlia. 

Ipecacuanha  is  a  name  conferred  by  the  natives  of  South  America 
on  a  variety  of  emetic  roots.     Piso  and  Macgraaf  (^Nat.  Hist.  Brazil, 


Fig.  S9.~Cepkae!is  ipecacuanha. 

1648,  pp.  17  and  101)  were  the  first  to  distinguish  that  of  the 
plant  under  consideration.  lielvetius  introduced  it  to  Europe 
as  a  remedy  for  dysentery  about  the  year  1686;  but  the  plant 
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remained  unknown  until  the  beginning  of  the  present  century, 
when  it  was  tigured  and  described  by  Gomez  (Memoria  sobre 
ipecacitanha  fusca  die  Bresil,  1801). 

Ipecacuanha  is  a  native  of  shady  places  in  the  forests  of  Brazil, 
from  the  province  of  Rio  Janeiro  to  that  of  Pernambuco.  It  was 
found  also  in  forests  near  Villa  Mena  by  Weddell. 

Characters. —Hoot  perennial,  simple,  flexuose,  or  with  a  few  diverging 
branches,  a  few  inches  in  length,  about  the  thickness  of  a  quill,  knotty, 
with  transverse  rings  ;  when  fresh,  of  a  pale  brown  colour  externally.  Ste7n 
siiffruticose,  ascending,  often  rooting  near  the  ground,  at  length  erect,  some- 
what pubescent  towards  the  apex.  Leaves  from  4  to  6  or  8  on  a  stem, 
opposite,  oblong,  obovate,  acute,  roughish  above,  finely  pubescent  beneath. 
Stipules  erect,  4-6  cleft.  Peduncles  solitary,  axillary,  downy,  erect  when  in 
flower,  drooping  when  in  fruit.  Flowers  collected  into  heads,  and  enclosed 
by  a  large  1 -leafed  involucre,  which  is  deeply  4  to  6  cleft.  Segments  obovate. 
Bracts  one  to  each  flower,  obovate,  oblong.  Calyx  minute,  with  5  blunt 
short  teeth.  Corolla  white,  funnel-shaped ;  tube  downy  on  the  outside  and 
at  the  orifice;  limb  with  5  ovate  refiexed  segments.  Stamens  5,  projecting  a 
little  beyond  the  corolla.  Ovary  surmounted  by  a  fleshy  disk.  Stigma  bifid. 
Berry  al3out  the  size  of  a  coff'ee  seed,  dark  violet,  crowned  by  the  remains  of 
the  calyx,  2-celled,  2- seeded,  with  a  longitudinal  fleshy  dissepiment.  Seed 
plano-convex,  furrowed  on  the  flat  side.  Flowers  from  November  to 
March,  and  ripens  fruit  in  May. — Linn.  Trans,  vi.  t.  11  {where  it  is  described 
as  a  species  of  Callicocc,a)\  Martins,  Spec.  Mat.  Med.  Bras.  4t.  1;  St 
Hilaire,  PL  Us.  de  Brazil^  pi.  1;  Nees  and  Eherm.  258;  Steph.  and  Church, 
pi.  62, 

1.  Ipecacuanha,  T.B,     Ipecacuanha. 

The  dried  root  of  the  plant  above  described,  imported  from 
Brazil. 

Characters  and  Constituents. — In  pieces  3  or  4  inches  long,  about 
the  size  of  a  small  quill,  contorted  and  irregularly  annulated;  of  a 
brown  colour  of  various  shades.  It  consists  of  two  parts,  the 
cortical  or  active  portion  which  is  brittle,  and  of  an  almost  inert 
slender  tough  woody  central  cord.  Powder  pale  brown,  with  a 
faint  nauseous,  and  a  somewhat  acrid  and  bitter  taste.  The  bark 
forms  about  75  to  80  per  cent,  of  the  root.  It  yields  about  30  per 
cent,  of  starch,  a  little  resin,  fat,  albumin,  and  sugar  and  gum,  and 
a  large  proportion  of  pectin.  The  essential  constituent  is  emetia, 
C3QH44N2O8  (Lefort),  which  is  combined  with  ipecacuanhic  acid,  and 
a  trace  of  volatile  oil. 

Emetia  exists  in  the  root  in  the  proportion  of  about  1  per  cent. 

Ipecacuanhic  (cephaelic)  acid  is  an  amorphous,  reddish-brown, 
bitter,  and  very  deliquescent  substance.  It  is  a  glucoside,  and  is 
closely  related  to  caffetannic  and  kinic  acids  ;  it  is  soluble  in  water, 
and  develops  a  green  colour  with  perchloride  of  iron. 

2.  Emetia.     Emetina  or  Emetine,  C20H3QN2O5 . 

This  alkaloid  may  be  prepared  by  exhausting  the  powdered 
root  with  alcohol,  recovering  the  alcohol  by  distillation,  adding  to 
the  resulting  fluid-extract  an  excess  of  caustic  potash,  and  shaking 
with  chloroform  (Lefort),  The  formula  above  given  is  that  of  Reich. 
It   will   be  observed  that  it  is  that  of  quinia  +  SHp.      Emetia 
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wlien  pure  is  amorphous,  colourless,  inodorous,  bitter,  and  acrid. 
Its  basic  properties  are  feel>le,  but  Reich  has  obtained  crystals 
of  the  hydrochlorate;  the  nitrate  is  a  soft  resin-like  mass, 
remarkable  amongst  nitrates  for  its  insol ability,  requiring  no  less 
than  100  parts  of  water  for  solution.  Emetia  melts  at  158°.  It  is 
ireely  soluble  in  alcohol,  chloroform,  and  dilute  acids;  it  is  only 
sparingly  soluble  in  water  or  aether.  Aqueous  solutions  of  the 
alkaloid  or  its  salts  give  copious  precipitates  with  tannic  acid 
and  nitrate  of  potash,  both  the  tannate  and  nitrate  being  very 
insoluble.  A  solution  in  acidulated  water  exhibits  a  decided  blue 
fluorescence  (Draggendorf). 

Action  and  Uses, — My  friend  Dr  Dyce  Duckworth  has  carefully 
studied  the  action  of  this  drug.  The  following  are,  in  brief,  his 
conclusions  (St  Bartholomew's  Hosp.  Report Sy  vols.  v.  and  vii.) : — 
Locally  applied,  ipecacuanha  is  an  irritant;  a  little  of  the  powdered 
root,  or  a  particle  of  the  alkaloid,  placed  on  the  conjunctiva  or  under- 
neath the  prepuce,  produces  in  the  one  case  great  pain  and  lachry- 
mation,  followed  by  a  more  or  less  severe  attack  of  ophthalmia,  with 
purulent  discharge;  and  in  the  other  case  inflammation,  which  may 
even  pass  into  ulceration  and  sympathetic  irritation  of  the  inguinal 
glands.  Inunction  of  the  alkaloid  into  the  unbroken  skin  produces 
a  pustular  eruption.  The  ingestion  and  subcutaneous  injection  of 
emetia  produce  the  same  effects,  viz.,  vomiting;  or  if  the  vagi  be 
divided,  retching,  attended  by  great  muscular  relaxation,  failure  of 
the  heart's  action,  with  loss  of  temperature;  and  if  the  dose  be  an 
excessive  one,  collapse  preceded  sometimes  by  purging  and  accele- 
ration of  the  breathing,  in  the  course  of  twenty-four  or  thirty-six 
hours.  During  the  action  of  the  drug  the  urine  commonly  becomes 
albuminous.  After  death  dark  blood  is  found  on  both  sides  of  the 
heart,  the  lungs  are  severely  congested,  and  the  bronchial  and 
gastro-intestinal  mucous  membrane  are  inflamed.  The  emetia  is 
in  part  at  least  eliminated  by  the  kidneys,  tannic  acid  j)roducing 
a  precipitate  in  the  urine  voided  after  its  ingestion. 

It  appears  from  these  observations  that  the  operation  of  tartar 
emetic  and  emetia  are  in  the  main  identical ;  emetia,  however,  ap- 
pears to  exercise  a  more  direct  and  rapid  action  on  the  heart.  Both 
drugs  pass  into  the  blood,  and  are  then  thrown  out  upon  the  surface, 
exciting  them  to  increased  secretion,  and  in  the  act  of  elimination 
producing  local  irritation,  which,  in  the  case  of  the  more  delicate 
mucous  surface,  may  pass  into  inflammation.  Thus  the  more 
prominent  effects  of  ipecacuanha  are  due  to  an  eliminative  action, 
the  nervous  system  meanwhile  suffering  great  depression. 

In  small  medicinal  doses  ipecacuanha  is  sudorific  and  expectorant; 
in  larger,  it  is  nauseant  and  depressent ;  and  in  full  doses  emetic. 
The  emetic  action  is  most  readily  induced  when  the  stomach  is 
empty  of  food.  Owing  to  a  direct  stimulant  action  on  the  intestinal 
mucous  membrane,  ipecacuanha  has  always  maintained  a  reputation 
in  the  treatment  of  chronic  dysentery.  Emetic  doses,  by  a  counter 
irritant  action,  are  also  very  beneficial  in  the  acute  form.     In  atonic 
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dyspepsia,  and  in  the  vomiting  of  pregnancy,  small  doses  of  ipeca- 
cuanha are  often  serviceable.  In  the  treatment  of  catarrh  and 
febrile  affections,  especially  when  associated  with  or  dependent 
upon  bronchitis  or  pneumonia,  this  drug  is  an  appropriate  remedy, 
not  because  it  is  liable  to  increase  the  hypersemia  of  the  lungs  and 
skin — this  having  already  attained  its  maximum — but  that  it  pro- 
motes exudation  from  surfaces  which  are  dry  and  irritable  or  painful 
from  arrest  of  natural  secretion.  In  croup  the  drug  has  a  double 
action,  affecting  the  inflamed  membrane  in  the  manner  just  indi- 
cated, and  when  given  in  emetic  doses  facilitating,  by  the  expulsive 
efforts  which  it  induces,  the  separation  of  the  membranous  exuda- 
tion. The  emetic  action  of  ipecacuanha  is  not  so  depressent  as 
that  of  tartar  emetic,  but  it  is  not  so  well  adapted  for  the  evacuation 
of  the  stomach  in  cases  of  poisoning  as  a  purely  irritant  emetic,  such 
as  mustard  or  sulphate  of  zinc.  If  it  should  be  employed  in  these 
cases,  it  is  best  to  give  it  by  subcutaneous  injection. 

Dose. — Of  ipecacuanha  powder  as  a  diaphoretic  and  expectorant, 
1  to  3  grains ;  as  a  nauseant  and  depressent,  3  to  5  grains ;  as  an 
emetic,  10  to  20  grains. 

Dr  Duckworth  found  that  the  -^Vth  of  a  grain  of  emetia  uniformly 
produced  free  vomiting  in  adults  within  fifteen  minutes  of  its  injec- 
tion into  the  subcutaneous  tissue. 

Fharmaceutical  Uses. — A  constituent  of  Pilula  conii  composita, 
and  of  the  following : — 

3.  Acetum  Ipecacuanhae.     Vinegar  of  Ipecacuanha, 

Of  all  the  solvents  of  emetia  acetic  acid  is  perhaps  the  best,  and 
one  that  retains  it  unchanged  for  a  longer  time  than  dilute  alcohol. 
Dr  Dyce  Duckworth  has  advocated  the  use  of  acetous  preparations 
of  ipecacuanha  {Pharm.  Journ.  March  1872),  and  has  shown  their 
superiority  over  the  vinum.  This  latter  cannot  be  called  either  a 
very  efficient  or  certain  preparation ;  for  it  is  a  matter  of  common 
experience  that  the  ordinary  doses  fail  to  induce  emesis,  and  that  a 
patient  will  sometimes  take  an  ounce  or  more  before  it  is  effected. 
No  doubt  much  of  this  uncertainty  results  from  want  of  care  in  the 
perservation  of  the  root,  for  Mr  D.  Hanbury  states  that  "  it  very 
often  arrives  in  England  much  deteriorated  by  damp,''  and  that 
he  "has  the  authority  of  an  experienced  druggist  for  saying, 
that  at  least  three  packages  out  of  every  four  offered  in  the 
London  drug  sales  have  either  been  damaged  by  sea  water  or  by 
damp  during  the  transit  (Fharmacographia,  p.  336).  This  is  a 
serious  matter,  and  implies  the  want  of  a  drug  inspector,  who 
would  have  authority  to  secure  the  delivery  in  this  country  of 
ipecacuanha  root  and  other  vegetable  productions  in  well-secured 
tin  canisters.  But  however  this  may  be,  there  is  certainly  need  of 
a  stronger  fluid  preparation  of  ipecacuanha  than  the  vinum,  and 
this  need  may  readily  be  supplied  by  adopting  the  formula  for 
Acetum  scillse. 

Preparation. — Macerate    2 J    ounces    of   ipecacuanha    in  coarse 
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powder  in  1  pint  of  dAlute  acetic  acid  for  seven  days,  witli  occasional 
agitation;  then  strain,  and  wash  the  residue  with  sufficient  dilute 
acetic  acid  to  make  the  product  measure  1  pint. 

This  is  about  thrice  the  strength  of  the  Vinum  ipecacuanhse. 

Dose. — 5  to  10  minims  as  a  diaphoretic  and  expectorant;  10  to 
20  minims  as  a  nauseant;  and  60  to  120  minims  as  an  emetic. 

4.  Oxymel  Ipecacuanhse.     Oxymel  of  Ipecacuanha. 

Prepared  in  the  manner  directed  and  in  the  same  proportions  as 
Oxymel  scillae,  using  the  Acetum  ipecacuanhse  instead  of  Acetum 
scillae. 

Dose. — 15  to  30  minims  as  a  diaphoretic  and  expectorant;  i  to  1 
fluid  drachm  as  a  nauseant. 

5.  Vinum  Ipecacuanhse,  P.B,     Ipecacuanha  Wine. 
Preparation. — Macerate  1  ounce  of  ipecacuanha  in  coarse  powder  in 

1  pint  of  sherry  for  seven  days,  with  occasional  agitation ;  strain, 
press,  and  filter;  then  add  sufficient  sherry  to  make  one  pint. 

Dose. — 5  to  40  minims  as  an  expectorant;  3  to  6  fluid  drachms  as 
an  emetic. 

6.  Pulvis    Ipecacuanhse    compositus,  P.5.    (See   preparations    of 

Opium.) 
Contains  1  grain  of  ipecacuanha  in  10. 

7.  Trochisci  Ipecacuanhse,  P.B.     Ipecacuanha  Lozenges. 
Preparation. — Mix  together  180  grains  of  ipecacuanha,  25  ounces 

of  refined  sugar,  and  1  ounce  of  gum  acacia,  all  in  fine  powder,  and 
add  2  fluid  ounces  of  mucilage  of  gum  acacia  and  1  ounce  of  water, 
or  a  sufficiency  to  form  a  proper  mass.  Divide  into  720  lozenges,  and 
dry  these  in  a  hot-air  chamber  with  a  moderate  heat.  Each  lozenge 
contains  J  grain  of  ipecacuanha. 
Dose. — 1  to  3  lozenges. 

8.  Pilula  Ipecacuanhse  cum  Scilla,  P.B,     Ipecacuanha  and  Squill 

Pill. 

Since  the  proportion  of  ipecacuanha  to  squill  in  this  preparation 
is  as  f\  to  1,  it  would  be  more  proper  to  call  it  P.  scillse  cum 
ipecacuanha. 

Preparation. — Mix  together  3  ounces  of  compound  poivder  of 
ipecacuanha  and  1  ounce  each  of  powdered  squill  and  powdered 
ammoniacum ;  add  sufficient  treacle,  and  beat  into  an  uniform  mass. 

Action  and  Use. — A  very  useful  sedative  expectorant,  and 
diaphoretic. 

Dose. — 5  to  10  grains. 

Other  Cinchonaceous  Emetics,  or  False  Ipecacuanhas.  —Ipeca- 
cuanha is  not  liable  to  adulteration,  nor  is  there  any  known  root 
that  could  be  mistaken  for  it  by  any  one  of  ordinary  powers  of 
observation.  Some  confusion  may,  however,  arise  from  the  fact 
that  ipecacuanha  and  its  equivalent  Poaya  are  applied  as  generic 
names  for  other  emetic  roots,  some  of  which  do  not  even  belong  to 
the  Cinchonacese  (see  lonidium  Ipecacuanha). 
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The  roots  of  the  following  plants  are  sometimes  met  with  : — 

1.  Psychotria  emetica,  Winks,  yields  Striated.  Black  or  Peru- 
vian Ipecacuanha. — This  is  a  native  of  Peru  and  New  Granada. 
The  roots  are  thicker  than  those  of  ipecacuanha ;  they  are  destitute 
of  annulations,  but  present  at  long  intervals  constrictions,  deep 
indentations  or  fractures  in  the  bark,  extending  to  the  central 
woody  cord.  The  surface  is  marked  with  fine  longitudinal  furrows, 
the  cortex  is  never  brittle,  and  a  fresh  section  of  the  soft  tissue 
exhibits  a  dull  violet  hue.     The  essential  constituent  is  emetia. 

2.  Richardsonia  scabra,  JDecand. — This  is  a  native  of  Brazil. 
The  root  is  knotted,  undulating,  and  of  an  iron-grey  colour.  Like 
ipecacuanha  and  the  foregoing,  it  is  composed  of  a  thick  cortex  and 
a  fine  central  woody  cord,  and  the  cortex  is  sometimes  broken  away 
as  in  ipecacuanha,  but  it  is  never  annulated.  It  is  white  and 
farinaceous  within. 

A  small  striated  Ipecacuanha  has  been  described ;  it  differs  from 
the  foregoing  in  being  in  smaller  pieces,  tapering  to  either  end. 
The  cortex  is  also  very  brittle.  The  woody  cord  presents  numerous 
pores.  Professor  Planchon  regards  it  as  the  produce  of  a  species  of 
Richardsonia. 


Fig.  90. —  UncaHa  GamMe)\ 

UNCARIA  GAMBIER,  Roxb.     The  Gambler  Shrub. 

-This  climbing  shrub,  the  source  of  the  catechu  of  the  Pharma- 
copoeia, is  a  native  of  the  East  Indian  Archipelago  and  Ceylon. 

Characters.— Stem  shrubby,  with  rough  brown  bark,  climbing  and  sup- 
porting itself  by  the  flower-stalks,  which  are  developed  into  strong  hooks. 
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Branches  crowded,  round,  smooth  ;  branclilets  opposite,  spreading.  Leaves 
opposite;  stalked,  ovate,  wavy,  marked  below  with  transverse  parallel 
veins.  Stipules  2,  caducous.  Peduncles  axillary,  solitary,  pointed,  forming 
a  hooked  spine  after  the  flowers  have  fallen.  Brads  4,  small,  ovate,  cadu- 
cous. Flowers  in  loose  capitula,  green  and  pink.  Calyx  adherent,  nrceolate, 
5-cleft.  Corolla  hypocrateriform,  5-cleft.  Stamens  5,  with  very  short  fila- 
ments. Capsule  stalked,  oblong,  crowned  with  the  calyx,  tapering  to  a  point 
below  ;  2-celled,  2-valved,  valves  adhering  at  the  apex,  splitting  at  the  sides. 
Seeds  numerous,  oblong,  very  small,  winged. 

Habitat. — Malacca  and  Sumatra. — Trans.  Linn.  Soc.y  vol.  ix.  pi.  22  {Nau- 
clea  Gamhir). 

The  whole  of  the  plant  abounds  in  astringency ;  the  catechu  is, 
however,  derived  from  the  leaves.  The  plant  is  very  extensively 
cultivated  by  the  Chinese  at  Singapore  and  the  islands  south-east 
of  it.  Pepper  is  generally  cultivated  in  the  same  plantations.  At 
Ehio,  in  the  island  of  Bintang,  there  are,  according  to  Bennett, 
60,000  plantations.  The  leaves  are  boiled  in  water  until  their 
astringency  is  all  extracted  ;  this  decoction  is  then  inspissated,  and 
cut  into  square  pieces  to  dry. 

1.  Catechu  pallidum,  P.B.     Pale  Catechu. 

An  extract  from  the  leaves  and  young  shoots  of  the  plant  above 
described,  prepared  at  Singapore  and  other  places  in  the  Eastern 
Archipelago. 

Characters  and  Constituents. — In  cubes,  or  masses  formed  of  cohe- 
rent cubes,  the  former  about  an  inch  square,  externally  brown,  inter- 
nally ochrey-yellow,  or  pale  dull  red,  breaking  easily  with  a  dull 
earthy  fracture.  Under  the  microscope,  it  is  seen  to  consist  of  minute 
acicular  crystals.  Taste  bitter,  very  astringent  and  mucilaginous, 
succeeded  by  slight  sweetness.  Entirely  soluble  in  boiling  water. 
The  decoction,  when  cool,  is  not  rendered  blue  by  iodine  (absence 
of  starch). 

Pale  catechu  agrees  in  composition  with  Pegu  catechu  or  cutch 
(see  Acacia).  Cold  water  dissolves  a  considerable  portion,  catechu- 
tannic  acid ;  the  residue  is  catechin  or  catechuic  acid,  0^211^2^^ .  If 
it  be  dissolved  in  hot  water,  it  is  deposited,  on  cooling,  in  long 
acicular  crystals.  An  aqueous  solution  of  catechin  does  not  preci- 
pitate solutions  of  gelatine  and  the  vegetable  alkaloids,  but  after 
boiling  some  time  it  possesses  this  property,  owing  to  its  conversion 
into  catechu- tannic  acid.  Rochleder  has  shown  that  anhydrous 
catechin  is  a  compound  of  phloroglucin,  CgHgOg,  and  seschylic 
alcohol,  C7Hg03.  Acids  convert  it  into  a  brown  amorphous  sub- 
stance, catechuretin,  by  the  removal  of  an  atom  of  water. 

Action  and  Uses. — Those  of  tannic  acid  (see  p.  420). 

Dose. — 10  to  30  grains. 

2.  Infusum  Catechu,  P.B.     Infusion  of  Catechu. 

Prepared  by  infusing  160  grains  of  pale  catechu  in  coarse  powder, 
and  30  grains  of  cinnamon  bark  bruised,  in  10  ounces  of  boiling 
water,  for  half  an  hour,  and  straining. 

This  is  a  solution  of  catechu-tannic  acid  chiefly,  most  of  the  cate- 
chin being  deposited  as  the  solution  cools. 
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Dose. — 1  to  4  fluid  ounces  in  diarrhoea,  dysentery,  or  as  a  vaginal 
injection  in  leucorrhcea. 

3.  Tinctura  Catechu,  P.B,     Tincture  of  Catechu. 

Preparation. — Macerate  2^  ounces  of  pale  catechu  in  coarse  powder, 
and  1  ounce  of  cinnamon  hark  bruised,  with  1  pint  of  proof  spirit, 
occasionally  shaking,  for  seven  days  ;  strain,  press,  filter,  and  add 
proof  spirit  to  make  1  pint  of  the  tincture. 

Dose. — I  to  2  fluid  drachms,  as  an  adjunct  to  Mistura  cretae,  &c. 

4.  Trochisci  Catechu,  P.B,     Catechu  Lozenges, 

Preparation. — Mix  together  720  grains  of  pale  catechu,  25  ounces 
of  refined  sugar,  and  1  ounce  of  gum  acacia,  all  in  fine  powder,  then 
add  2  fluid  ounces  of  mucilage  of  gum  acacia,  and  suflicient  water  to 
form  a  proper  mass.  Divide  into  720  lozenges,  and  dry  these  in  a 
hot-air  chamber  with  a  moderate  heat.  Each  lozenge  contains  1 
grain  of  catechu. 

Dose. — 1  to  6  lozenges  for  relaxed  throat,  or  tendency  to  diarrhoea. 

5.  Pulvis  Catechu  compositus,  P.B.     Compound  Catechu  Powder. 

A  sifted  mixture  of  4  ounces  of  pale  catechu,  2  ounces  each  of 
kino  and  rhatany  root,  and  1  ounce  each  of  cinnamon  and  nutmeg, 
all  in  fine  powder.     An  aromatic  astringent  in  pyrosis  and  diarrhoea. 

Dose. — 20  to  40  grains. 

CINCHONA,  Linn.     SPECIES  VARI^.     Cinchona  Trees. 

This  genus  is  composed  of  about  36  known  species,  a  third  of 
which  yield  the  cinchona  barks  of  commerce. 

Generic  Characters. — Fine  evergreen  forest  trees,  with  a  white  wood,  simple 
entire  leaves,  and  deciduous  stipules.  Flowers  cymose-paniculate,  white, 
flesh-coloured  or  purple,  very  fragrant.  Calyx  adherent,  turbinate,  limb 
5-toothed,  superior.  Corolla  hypocrateriform ,  tube  roundish,  limb  expanded, 
5-fid,  lobes  lanceolate,  fringed  at  the  margin,  pubescent  externally,  valvate. 
Stamens  5,  inserted  into  the  tube  of  the  corolla.  Capsule  ovate,  oblong,  or 
linear-lanceolate,  crowned  by  the  thickened  limb  of  the  calyx,  2-celled,  many- 
seeded,  dehiscing  from  the  base  upwards  into  the  valves  which  are  held 
together  at  the  apex  by  the  woody  limb  of  the  calyx.  Seeds  peltate,  com- 
pressed, imbricated,  surrounded  by  a  membranous  denticulated  wing,  albu- 
minous. Embryo  straight  in  the  margin  of  the  fleshy  albumin,  cotyledons 
ovate,  radicle  terete. 

The  cinchonas  are  confined  exclusively  to  the  Andes,  and  grow 
chiefly  on  the  eastern  face  of  the  Cordilleras,  where  occurs  the  zone  of 
forests,  from  about  3000  to  12,000  feet  of  elevation  above  the  sea.  In 
some  places  they  are  found  on  the  western  face,  where  this  is  covered 
by  forests.  The  cinchonas  themselves  seldom  form  an  entire  forest, 
but  rather  groups  (called  manchas).  Frequently  they  grow  sepa- 
rately, sometimes  in  exposed  situations,  where  even  the  arborescent 
species  do  not  grow  beyond  the  size  of  shrubs.  The  characteristics 
of  this  forest  are  of  a  tropical  nature.  Palms  seem  to  be  found 
throughout,  and  in  many  parts  form  the  principal  feature.  Along 
with  these  there  are  tree  ferns,  gigantic  climbers,  bamboos,  plantains, 
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Aroidaceae,  Cecropias,  Melastomaceae,  an  occasional  oak,  and  Myrica, 
and  other  genera,  as  in  the  Lower  and  Southern  Himalayas,  as  well 
as  on  the  Neilgherries.  There  is  always  great  moisture,  and  a  mean 
temperature  of  ahout  62^. 

The  cinchona  region  forms  a  great  but  comparatively  narrow  arc 
of  a  circle  which  has  its  convexity  towards  the  west,  and  of  which 
the  most  western  part  is  near  its  middle  or  about  Loxa,  where  it 
approaches  the  sea.  The  northern  extremity  of  the  arc  reaches 
nearly  to  Caraccas,  about  10°  of  N.  lat.,  w^hile  the  southern  ex- 
tremity reaches  to  near  Santa  Cruz  de  la  Sierra  in  Bolivia,  about 
19°  S.  lat. 

The  genus  was  named  by  Linnaeus  in  compliment  to  the  Countess 
of  Chincon,  wife  of  the  then  Viceroy  of  Peru,  who  was  cured  by,  and 
who  brought  from  thence  to  Europe  in  1639  some  of  this  celebrated 
and  invaluable  bark.  The  native  names  quinquino  and  quina-'quina 
are,  however,  very  similar  to  the  scientific  one.  It  is  also  called 
cascarilla  in  South  America.  The  history  of  the  discovery  of  Peru- 
vian bark  is  obscure.  The  natives  are  supposed  to  have  been 
unacquainted  with  its  virtues,  but  the  Indians  of  Malacatos  knew 
them  in  1739,  and  others  before  1696.  Its  medicinal  use  was 
thought  to  have  been  discovered  by  the  Jesuits,  who  chiefly  made 
the  bark  known  at  an  early  period  in  Europe.  The  plant  or  plants 
yielding  the  bark  were  long  entirely  and  are  still  in  some  measure 
unknown.  The  first  published  notice  seems  to  be  that  of  Dr  Arrot 
in  the  Philosophical  Transactions  for  1737.  In  that  year  also  La 
Condamine  visited  Loxa,  and  sent  a  memoir,  8ur  la  Quinquina^  in 
the  following  year  to  the  Acad.  Royale  des  Sciences.  Since  this 
time  numerous  observers  have  contributed  to  the  history  of  the 
chinchonas,  and  the  most  valuable  species  have  been  introduced 
into  India  and  other  countries,  where  they  are  largely  cultivated. 

A  lew  years  after  Dr  WeddelFs  return  to  Europe,  the  Dutch 
Government  directed  its  attention  to  the  introduction  of  the  cinchona 
trees  into  Java.  The  governor  of  Java  sent  Mr  Hasskarl  to  Peru  and 
Bolivia.  After  a  residence  of  two  and  a  half  years  he  obtained  400 
plants  of  the  (7.  Calisaya,  wdiich  were  forwarded  from  the  port  of 
Islay  to  the  island  of  Java,  and  arrived  there  in  1853.  They  were 
planted  in  the  mountainous  countr}^  near  Bandong.  Dr  de  Vry,  the 
chemical  inspector,  reported  in  1860  that  the  trees  were  in  a  flourishing 
condition  (half  a  million  or  more  were  planted  out),  had  grown  to  a 
height  of  16^  feet,  and  produced  thousands  of  fruits,  the  seeds  of 
which  had  germinated.  He  had  obtained  bark  which  yielded  4  per 
cent,  of  alkaloids. 

Though  the  Dutch  were  the  first  to  succeed  in  the  acclimatisation 
of  the  cinchona,  the  persevering  efi'orts  of  the  Government  of  British 
India  have  at  last  been  rewarded  with  success,  and  j)lantations  of 
these  valuable  trees  are  now  flourishing  on  the  Neilgherry  hills  and 
in  the  valleys  of  the  Himalaya  in  British  Sikkim.  Mr  Markham 
was  sent  from  England  in  1859  to  procure  the  C.  Galisaya  and  other 
species.     He  started  from  Arequipa  in  Peru  on  March  12,  I860* 
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After  a  toilsome  journey,  in  which  he  failed  to  penetrate  into 
Bolivia,  he  obtained  upwards  of  500  of  the  young  calisaya  trees  on  the 
eastern  Cordilleras  within  the  Peruvian  frontier.  These  were  taken 
to  Southampton  by  the  Isthmus  of  Panama;  V3  were  broken  in  the 
passage  across  the  Andes  to  Islay;  about  half  of  the  remainder 
perished  in  the  long  voyage.  The  rest  were  forwarded  in  glass 
cases  by  the  overland  route  to  India,  but  when  they  arrived  they 
were  all  dead.  Mr  Markham  was  unable  to  obtain  seeds  from 
Bolivia,  on  account  of  the  jealousy  of  the  Government.  He  brought 
none  from  Peru,  as  at  that  season  of  the  year  they  were  not  ripe. 
He  left  directions,  however,  with  agents  in  Peru  and  Ecuador,  that 
they  should  send  seeds  and  plants  to  him  in  India.  In  the  spring 
of  1861  living  seeds  and  plants  were  received  by  Mr  M'lvor  at  the 
garden  of  Ootacamund.  In  August  1862,  100,000  healthy  plants 
were  rooted;  in  October  1863,  250,000.  (See  Markham's  Travels  in 
Peru  and  India,  1862,  also  Pharm.  Journ.  1861-1863.)  Many 
seedlings  have  been  sent  to  India  from  the  nursery  at  Kew.  The 
plants  growing  on  the  Neilgherries  are  C.  Calisaya,  G.  officinalis,  C. 
micrantha,  C.  nitida,  and  0.  succirubra.  The  last  (red  bark)  was 
grown  from  seeds  sent  by  Mr  Spence  from  Chimborazo.  It  is  being 
cultivated  by  Dr  Anderson  at  Darjeeling  in  Sikkim  in  the  Bengal 
Presidency,  and  cases  of  ague  and  fever  have  already  been  cured  by 
its  bark.  G.  succirubra,  Calisaya,  and  micrantha,  are  being  culti- 
vated by  Mr  Thwaites  with  much  success  in  Ceylon.  2*8  per  cent, 
of  the  alkaloids  have  been  obtained  by  De  Vry  from  the  bark  of 
the  G.  succirubra  cultivated  in  India.  Mr  Howard  has  reported 
3*3  per  cent,  of  alkaloids  in  specimens  sent  to  him  for  analysis  by  the 
Secretary  of  State  for  India. 

Since  1863  the  cultivation  of  the  cinchonas  in  India  has  been 
immensely  extended,  and  already  British  India  bids  fair  to  compete, 
at  no  distant  period,  with  Central  and  South  America  as  a  source 
of  quinine.  It  has  sent  cinchona  bark  in  rapidly  increasing  quan- 
tities to  the  London  market  since  1867. 

The  cultivation  of  cinchona  has  been  successfully  undertaken  in 
Jamaica,  under  the  auspices  of  Dr  Daniell.  A  grant  of  young  trees 
from  the  nursery  at  Kew  has  been  recently  made  to  the  French 
Government,  which  is  anxious  to  introduce  the  plant  into  Algeria. 

The  area  over  which  the  cultivation  of  cinchona  is  extended  can- 
not possibly  be  too  wide.  The  supply  of  a  drug  so  important  to 
Europe,  and  which  to  some  parts  of  the  world  is  a  necessary  of  life, 
must  not  be  suffered  to  depend  upon  a  few  forests  in  America,  or  be 
at  the  mercy  of  reckless  cultivators  or  selfish  governments. 

The  cinchona  trees  are  greatly  esteemed  as  the  source  of  quiuia, 
an  alkaloid  which  is  chiefly  stored  in  the  bark. 

Collection  of  the  Bark. — It  is  thus  collected  in  Peru : — A  region  of 
forests  previously  unexplored  is  first  examined  by  practicos  or  ex- 
perienced cascarilleros,  that  is,  Indian  bark  collectors.  A  major 
domo  is  then  sent  into  the  forest,  who  receives  and  examines  the 
bark  as  it  is  brought  in  by  the  cascarilleros,  having  previously  dis- 
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triLiited  provisions  to  them.  The  bark  is  peeled  about  the  month 
of  May,  or  at  any  time  excepting  during  the  rainy  season.  It  is 
either  cut  from  the  trees  as  they  stand,  or  the  trees  are  felled  a 
little  above  their  roots.  This  is  the  preferable  method,  as  suckers 
shoot  up  from  their  roots,  and  soon  yield  profitable  bark.  The 
periderm  is  removed  by  striking  the  trunk  with  a  mallet.  The 
bark  is  sometimes  cleaned  with  a  brush,  and  then  taken  off  by  uni- 
form incisions  in  pieces  about  15  or  18  inches  long,  and  4  or  5 
inches  wide.  The  thinnest  pieces  of  bark  from  the  branches  or 
small  trunks  are  simply  exposed  to  the  sun's  rays,  and  soon  assume 
the  form  of  hollow  cylinders,  or  that  of  the  quilled  cinchona.  The 
bark  from  the  large  trunk,  which  is  to  constitute  the  flat  {tabla  or 
plancha)  cinchona,  undergoes  a  certain  degree  of  pressure  during  the 
process  of  drying.  The  major  domo  rejects  the  bad  specimens  of 
bark  and  sews  the  remainder  up  in  coarse  canvas.  When  it  reaches 
the  depots  in  towns  an  outer  envelope  of  a  fresh  hide  forms  the 
packages,  known  by  the  name  of  serons^  which  usually  contain  only 
one  kind  of  bark.  The  mode  of  cutting  down  the  trees  or 
stripping  them  of  their  bark  is  most  wasteful ;  and  but  for  the 
timely  cultivation  of  the  quinia,  must  soon  have  resulted  in  its 
extinction. 

Structure  of  Cinchona  Barks^ — A  few  general  observations  on  the 
structure  of  the  bark  of  cinchona  will  be  appropriate  here.  The 
epidermis  is  only  found  on  the  youngest  bark  before  it  has  attained 
sufficient  age  for  medicinal  use;  it  is  then  replaced  by  the  corky 
layer.  In  most  species  this  cracks  and  is  easily  separable,  but  in 
some  it  is  firmly  attached  to  the  internal  layers.  These  are  com- 
posed of  the  middle  layer  of  the  bark  or  mesophlceum,  formed  of 
parenchyma;  and  the  innermost  layer,  endophlceum  or  liber.  The 
middle  layer  disappears  in  some  barks,  which  are  thus  wholly  com- 
posed of  liber.  This  is  a  means  of  distinguishing  them.  The 
liber  is  traversed  by  medullary  rays,  which  project  into  the  meso- 
phlseum.  It  is  therefore  composed  of  woody  fibres  (prosenchyma) 
and  soft  parenchyma.  The  arrangement  of  the  woody  fibres,  their 
colour,  size,  and  shape,  give  a  special  character  to  the  cinchona 
barks.  As  compared  with  other  barks,  the  fibres  of  the  liber  are 
shorter  and  more  loosely  arranged,  being  for  the  most  part  separate 
or  united  into  very  short  bundles.  The  fibres  therefore  are  easily 
isolated;  they  are  spindle-shaped,  sub-quadrangular,  rarely  exceed- 
ing iV  of  an  inch  in  length,  usually  straight,  and  are  very  brittle, 
the  cavity  of  the  cell  of  which  each  is  composed  being  reduced  by 
secondary  deposits  to  a  fine  canaliculus.  This  short  and  loose 
fibrous  structure  is  not  found  in  other  barks. 

In  some  cinchona  bark  a  system  of  laticiferous  vessels  is  found 
between  the  liber  and  mesophlseum. 

The  parenchyma  of  the  bark  is  laden  with  starch  and  oxalate  of 
lime,  or  a  soft  iDrown  deposit.  According  to  Howard,  they  contain 
kinates  of  the  cinchona  alkaloids  in  the  form  of  acicular  crystals, 
separate  or  aggregated  into  minute  rounded  masses. 
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Composition  of  Cinchona  Barks. — The  essential  properties  of  cin- 
cliona  are  due  to  the  followiag  alkaloids: — 

Quinia  (Quinine)^  .         .         .     C20H24N2O2. 

Quinidia  (Qimiidine  or  Conquinine),  C20H24N2O2. 

Cinchonia  {Cincho7iine\  .         .     C20H24N2O. 

Cinchonida  (Cinchonidine),    .         .     C20H24N2O. 

Qidnamina  (Quinamine),       .         ,     C2oH2gN202. 
Paricina,  detected  in  the  bark  of  C  succiruhra,  and  aricia,  tin- 
chovatia,  and  cusconia,  found  in  barks  which  contain  only  small  pro- 
portions of  the  more  active  constituents  mentioned  above,  are  as 
yet  imperfectly  known. 

1.  Quinia  or  Quinine,  C^o'H.^^^.p^^  ^'^2^  =  ^24  +  54. 

It  may  be  obtained  from  the  sulphate  (see  p.  565)  b}^  precipita- 
tion with  ammonia.     It  crystallises  from  alcohol  in  silky  prisms, 
having  the  composition  above  given.     They  become  anhydrous  at 
a  low  temperature,  or  even  by  exposure  over  a  dish  of  sulphuric 
acid.     Above  240°  the  alkaloid  fuses  into  a  resinoid  mass,  which 
may    be    distilled    for    the    most    part    without    decomposition. 
Anhydrous  quinia  is  soluble  in  350  parts  of  water,  21  of  aether,  and 
is   more   freely   soluble   in   alcohol   and    chloroform.       It  is  also 
soluble  in  both  volatile  and  fixed  oils.     It  yields  crystallisable  salts 
with  acids;    solutions   of  these   in   excess   of  acid  pass   into  the 
amorphous  resinoid  condition  (see  Quinoidine)  when  exposed   to 
direct  sunlight.     These  solutions  are  intensely  bitter — 1  part  in 
100,000  possessing  this  quality — and  yield  precipitates  with  tincture 
of  galls,  gallic,  tartaric,  and  oxalic  acids,  and  with  mercuric  and 
argentic  nitrates.     When  chlorine  is  passed  through  water  in  which 
quinia  is  suspended,  the  alkaloid  is  dissolved,   and   the   solution 
exhibits  a  beautiful  variation  of  colours,  from  pink  to  purple,  and 
then  to  dark  red.     Ten  volumes  of  a  solution  of  quinia,  or  one  of 
its    salts    mixed  with   one   volume  of  chlorine  water,   develop  a 
brilliant  green  colour  on  the  addition  of  a  drop  of  ammonia;  and 
if  the  mixture  contain  more  than  the  tijW  part  of  quinia  a  green 
precipitate    called   thalleioquin   or   dalleiochine  is   formed.        This 
test    is    available    when    the    solution    contains    only  1  part    of 
quinia  in  5000.     If  bromine  be  used  instead  of  chlorine,  the  test  is 
said  to   succeed   when  the   solution   contains  not  more  than  the 
^^-515  part  ot  quinia  {Pharm.  Journ.  1872,  p.  901). 

A  dilute  solution  of  quinia  in  excess  of  sulphuric  acid  exhibits  a 
blue  fluorescence,  which  is  observable  in  a  solution  containing  less 
than  1  part  of  the  alkali  in  200,000  of  water. 

Sulphate  of  quinia  forms  with  iodine  a  beautiful  crystalline 
compound,  iodo-sulphate  of  quinia  (C20H24N2O2,  I2H2SO45HO2). 

It  is  often  accidentally  formed  when  a  solution  of  potassium 
iodide  containing  iodate  is  mixed  with  one  of  sulj^hate  of  quinia. 
It  may  be  prepared  by  dissolving  the  sulphate  in  10  parts  of 
proof  spirit  containing  5  per  cent,  of  sulphuric  acid,  and  adding  an 
alcoholic  solution  of  iodine  until  a  black  precipitate  is  no  longer 
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formed.  It  is  then  collected  on  a  filter,  washed  with  a  little 
alcohol,  and  then  dissolved  in  boiling  alcohol,  and  allowing  it  to 
crystallise.  Or  acid  sulphate  of  quinia  may  be  dissolved  in 
concentrated  acetic  acid  and  tincture  of  iodine  added  drop  by  drop  to 
the  heated  solution.  The  salt  is  deposited  after  a  few  hours  in 
large  rectangular  plates  of  a  brilliant  green  colour  and  metallic 
lustre  by  reflected  light,  and  of  an  olive  tint  by  transmitted  light. 
In  their  optical  qualities  they  resemble  tourmaline. 

Quinia  forms  with  sulphuric  acid  a  neutral,  and  an  acid  sulphate 
C2oH24N202H2S04,7H20. 

For  an  account  of  the  former,  see  p.  565. 

2.  Quinidia,  C2oH24N202,2H20  =  324  +  36. 

This  base  is  isomeric  with  quinia.  It  may  be  extracted  from 
quinoidine  by  means  of  sether.  The  aetherial  solution  deposits  it  in 
long  rhombic  efflorescent  prisms.  It  becomes  anhydrous  when 
heated,  and  fuses  at  320°.  It  requires  1500  parts  of  cold  and  750  of 
boiling  water  for  solution,  and  about  45  of  cold  and  11  of  boiling 
alcohol,  and  about  30  parts  of  aether.  It  agrees  with  quinia  in 
bitterness,  fluorescence,  and  the  production  of  a  grass-green  colour 
with  chlorine  and  ammonia.  Solution  of  iodide  of  potassium 
precipitates  au  insoluble  hydriodate,  by  which  means  it  may  be 
separated  from  the  other  alkaloids  of  bark. 

It  forms  with  sulphuric  acid  a  neutral  and  an  acid  sulphate, 
which  are  five  times  more  soluble  in  chloroform  and  eight  times 
more  soluble  in  water  than  the  sulphates  of  quinia  (Hesse). 

Sulphate  of  quinidia,  (C2oH24N202)2H2S04,5H20,  resembles  sulphate 
of  quinia,  and  commercial  quinia  often  contains  a  considerable 
quantity  of  it. 

3.  Cinchonia,  C20H24N2O  =  308. 

Contains  an  atom  of  oxygen  less  than  quinia.  It  crystallises  in 
large  anhydrous,  4-sided  prisms,  which  fuse  at  329°,  and  may  be 
sublimed  unchanged  in  a  current  of  hydrogen.  It  is  soluble  in  120 
parts  of  alcohol  and  400  of  aether,  and  2500  of  cold  and  1500  of 
boiling  water.  It  is  readily  soluble  in  solutions  of  the  alkalies  and 
alkaline  bicarbonates.  Its  salts  are  intensely  bitter,  and  their 
solutions  are  precipitated  by  infusion  of  galls  and  solution  of  the 
gallates,  oxalates,  and  tartrates.  The  hydriodate  is  readily  soluble 
in  water  and  alcohol.  Cinchonia  and  its  salts  are  not  fluorescent 
in  solution,  and  fail  to  develop  a  green  colour  with  solution  of 
chlorine  or  bromine  and  ammonia.  Cinchonia  forms  with  sulphuric 
acid  a  neutral  and  an  acid  sulphate. 

The  normal  sulphate  of  cinchonia  {C2Q'Hi2i^ 2^)2^2^^ iJ^2^~ 
714  +  36,  forms  irregular  prisms,  becomes  phosphorescent  when 
gently  heated,  and  melts  like  wax  at  212°.  When  retained  in  this 
condition  for  a  few  hours  in  contact  with  a  little  excess  of  sulphuric 
acid,  it  is  converted  into  sulphate  of  cinchonicia.  Heated  beyond 
this,  it  is  converted  into  a  ruby-red  resinoid  mass.  The  acid 
sulphate,    C2oH24N20,H2S043H20,    crystallises     in     bold    rhombic 
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octoliedra,  which  are  very  soluble  both  in  water  and  in  alcohol. 
Hydrochlorate  of  cinchonia  is  also  a  very  soluble  salt,  resembling 
sulphate  of  quinia  in  appearance. 

4.  Cinchonidia,  CgoHg^NgO  =  308.     Isomeric  with  cinchonia. 

This  alkaloid  separates  from  alcohol  in  anhydrous  rhomboidal 
prisms,  which  are  hard  and  striated.  They  fuse  at  500°,  and  above 
this  are  decomposed,  evolving  the  odour  of  oil  of  bitter  almonds. 
Cinchonidia  is  soluble  in  76  parts  of  aether  and  20  of  alcohol. 
Solutions  of  the  alkali  or  its  salts  neither  exhibit  fluorescence  nor 
give  the  thalleioquin  reaction  with  chlorine  and  ammonia.  The 
sulphate,  (C2oH24N20)2H2S04 ,  crystallises  in  tufts  of  silky  needles ; 
the  hydroclilorate  in  large  brilliant  prisms,  soluble  in  27  parts  of 
water.  Phosphate  of  soda,  nitrate  of  silver,  and  corrosive  sublimate 
gives  white  precipitates  with  the  salts  of  cinchonidia. 

5.  Quinamina,  C2oH2^N202  =  326. 

This  alkaloid  was  discovered  in  the  bark  of  C.  succirubra  by 
Hesse.  It  forms  anhydrous  crystals,  which  fuse  at  340°;  are 
soluble  in  32  parts  of  aether  and  100  parts  of  alcohol,  and  slightly 
in  boiling  water.  Solutions  of  this  base  or  of  its  salts  do  not 
exhibit  either  fluorescence  or  a  green  coloration  on  the  addition  of 
chlorine  and  ammonia.  Retained  in  acid  solution  it  is  converted 
into  the  amorphous  state,  as  occurs  with  the  other  alkaloids. 

6.  Quinoidine,  or  The  Uncrystallisable  Alkaloids. 

The  cinchonia  alkaloids,  when  heated  with  excess  of  mineral 
acid,  are  partially  converted  into  amorphous  modifications— quinia 
into  quinicia,  cinchonia  and  cinchonidia  into  cinchonicia,  &c. 
These  varieties  are  always  formed  in  the  processes  adopted  for  the 
separation  of  the  alkaloids,  just  as  treacle  is  produced  in  the 
separation  of  crystalline  sugar.  A  mixture  of  them,  obtained  by 
precipitating  with  ammonia  the  brown  mother-liquors  from  which 
the  crystalline  alkaloids  have  been  separated,  is  employed  as  a 
cheap  substitute  for  quinia,  under  the  name  quinoidine  or  chinioidin. 
When  first  introduced  it  was  a  dark-brown  brittle  substance,  but 
both  the  alkaloid,  or  rather  mixture  of  alkaloids,  and  its  com- 
binations with  sulphuric  and  hydrochloric  acid,  are  now  obtained  as 
nearly  colourless  powders. 

The  cinchona  alkaloids  are  naturally  combined  with  the  follow- 
ing acids  : — 

1.  Quinic  (kinic)  acid,  C^HigO^,,  which  crystallises  in  large  rhombic 
plates  of  a  strong  and  purely  acid  taste;  soluble  in  2  parts  of  water, 
moderately  so  in  alcohol,  but  very  sparingly  so  in  aether.  It  fuses 
at  311°,  and  by  destructive  distillation  furnishes  benzol,  benzoic 
acid,  salicylous  acid  the  chief  constituent  of  oil  of  meadow  sweet, 
carbonic  anhydride,  and  hydroquinone  C(jH(.02.  Heated  with  black 
oxyde  of  manganese  and  sulphuric  acid,  quinic  acid,  or  a  kinate, 
yields  quinone  (kinone)  CgH402,  carl)onic  anhydride  and  water, 
thus  : — 011^.p^^  +  02  =  C^fl.j, -t-  COo  x  4Hp.      Quinone  forms  long 
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rich  yellow  prisms  which  sublime  without  decomposition,  and  are 
condensed  on  the  neck  of  the  flask  on  which  the  operation  is 
performed.  Hydriodic  acid  converts  qiiinic  acid  in  benzoic  acid. 
Further,  quinic  acid  is  eliminated  by  the  kidneys  as  hippuric  acid. 

2.  Quinovic  (chinovic)  acid,  C24H33O4,  occurs  only  in  small  quantity; 
it  forms  tasteless  hexagonal  scales,  which  are  insoluble  in  water, 
sether,  or  chloroform,  and  only  freely  soluble  in  boiling  alcohol. 

3.  Gincho-tannic  acid,  0^^^^O^,'H..p,  an  amphorous  deliquescent 
body,  very  soluble  in  water,  alcohol,  and  aether.  The  solutions  are 
turned  green  by  perchloride  of  iron,  and  precipitate  gelatin  and 
emetic  tartar.  The  acid  when  subjected  to  destructive  distillation 
yields  pyrocatechin.  In  contact  with  alkalies  the  acid  is  decom- 
posed, flocculi  of  cinchona-red,  or  cincho-fulvic  acid,  being  pre- 
cipitated. 

Cinchona-red  (cincho-fulvic  acid),  Ci2^^i4^7?  exists  naturally  in 
the  bark,  giving  to  it  the  reddish-brown  colour.  With  an  alkali 
it  forms  an  intensely  red  solution.  By  long  boiling  in  water, 
cinchona  bark  is  exhausted  of  its  alkaloids  and  of  the  quinic  and 
cincho-tannic  acids.  On  the  addition  of  slight  excess  of  milk  of 
lime  to  the  decoction,  the  alkaloids  and  citicho-tannic  acid  are 
precipitated,  and  calcic  quinate  remains  in  solution.  Crystals  of  this 
salt  are  deposited  on  evaporating  the  filtrate,  and  the  quinic  acid  is 
set  free  by  the  cautious  addition  of  tartaric  and  quinic  acid,  and  may 
be  readily  crystallised.  The  quinovic  and  cincho-fulvic  acids  may 
be  removed  from  the  exhausted  bark  by  solution  of  ammonia. 

On  the  addition  of  hydrochloric  acid  to  the  ammoniacal  infusion, 
both  acids  are  precipitated.  They  may  be  separated  by  boiling 
with  milk  of  lime,  the  quinovate  of  lime  being  soluble,  the  cincho- 
fulvate  insoluble.  The  acids  may  be  separated  from  the  lime  by 
the  cautious  addition  of  oxalic  or  sulphuric  acid. 

Besides  the  alkaloids  and  acids,  cinchona  bark  contains  certain 
other  vegetable  principles.  A  thick  volatile  oil,  with  an  acrid  taste 
and  the  peculiar  odour  of  the  bark,  has  been  obtained  from  it. 
Also  a  concrete  fat,  capable  of  forming  soaps  with  alkalies.  Salts 
of  lime  have  been  found  in  the  greatest  quantity  in  those  barks 
which  yield  most  quinia,  as  the  Calisaya  bark.  Gum  has  been 
observed  to  abound  most  in  those  which  yield  most  cinchonia,  as 
the  pale  barks,  and  to  be  deficient  in  the  yellow  and  red  barks, 
whence  it  has  been  inferred  that  the  latter  are  produced  by  the 
older  parts  of  their  respective  trees.  Resin  and  starch  are  con- 
tained in  various  proportions.  The  bulky  residue  of  the  bark  con- 
sists of  ligneous  fibre. 

Estimation  of  the  Alkaloids  in  Ginchona  Barks. — The  presence  of 
a  minute  portion  of  bark  or  its  powder  may  be  readily  detected  by 
heating  it  strongly  in  a  test-tube.  The  alkaloids  in  the  presence  of 
the  volatile  acids  of  the  bark  are  then  volatilised,  forming  rich 
crimson  vapours  (Gralie).  In  order  to  estimate  the  quantities  of 
the  several  alkaloids,  De  Vry  has  given  the  following  process: — (1.) 
Mix  300  grains  of  the  powdered  bark  dried  at  212°  with  milk  of 
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lime  (75  gmins  of  slaked  lime  to  750  grains  of  water).  Dry  the 
mixture  slowly,  and  then  boil  it  with  7  fluid  ounces  of  rectified 
spirit.  Pour  off  the  clear  liquid,  boil  again  with  half  as  much 
more  alcohol,  filter,  and  wash  the  powder  with  3J  ounces  more 
alcohol.  From  the  mixed  liquors  precipitate  the  calcium  as  sulphate 
by  a  few  drops  of  dilute  sulphuric  acid.  Filter,  distil  off  the  spirit, 
and  pour  the  residual  liquid  into  a  capsule,  and  heat  it  on  a  water 
bath  until  the  spirit  is  wholly  expelled.  Filter  the  remaining 
liquor,  which  contains  all  the  alkaloids  in  the  form  of  acid  sulphates, 
and  wash  the  residue  (quinovic  acid  and  fatty  matter)  with  water 
slightly  acidulated  with  sulphuric  acid.  The  filtrate  and  washings 
reducerl  to  about  ^  fluid  ounce,  are  now  treated  while  still  warm 
with  caustic  soda  in  slight  excess.  Wash  the  precipitate  with  a 
very  little  water,  press  it  between  folds  of  blotting  paper,  and  dry 
on  a  water  bath.  The  weight  divided  by  3  gives  the  jDercentage  of 
the  alkaloids. 

1.  To  separate  the  alkaloidsTrom  each  other,  shake  the  mass  with 
ten  times  its  weight  of  aether.  This  resolves  it  into  two  portions: — 
A,  Insoluble  in  cether ;  B,  soluble  in  tether. 

A.  This  should  be  converted  into  neutral  sulj^hates  and  then  pre- 
cipitated by  iodide  of  potassium,  which  separates  any  quinidia  that 
may  be  present.  A  solution  of  Rochelle  salt  will  now  precipitate 
crystalline  tartrate  of  cinchonidia;  and  cinchonia  is  se]3arated  from 
the  mother-liquor  by  caustic  soda. 

B.  After  evaporation  of  the  93ther,  dissolve  the  residue  in  10 
times  its  weight  of  proof  spirit,  to  which  ^V  of  its  volume  of  dilute 
sulphuric  acid  has  been  added.  Filter,  warm  slightly,  and  add 
tincture  of  iodine  as  long  as  a  precipitate  (seep.  559)  is  formed. 
100  parts  of  the  iodosulphate  contains  56*5  of  quinia.  To  the 
remaining  fluid  add  a  few  droj)s  of  sulphurous  acid,  and  then 
evaporate  the  alcohol  and  add  caustic  soda,  which  will  precipitate 
the  aiuorphous  alkaloids,  including  any  quinamina  that  may  be 
present  {Pharm.  Journ.  1873,  p.  241). 

2.  The  Pharmacopoeia  gives  the  following  process  for  the  estimation 
of  the  quinia: — Boil  100  grs.  of  the  bark,  reduced  to  very  fine 
powder,  for  a  quarter  of  an  hour  in  1  fluid  ounce  of  distilled  water 
acidulated  with  10  minims  of  hydrochloric  acid,  and  allow  it  to  mace- 
rate for  twenty-four  hours.  Transfer  the  whole  to  a  small  displace- 
ment tube,  and  after  the  fluid  has  ceased  to  percolate  add  at  intervals 
about  1^  ounce  of  similarly  acidulated  water,  or  until  the  fluid 
which  passes  through  is  free  from  colour.  Add  to  the  percolated 
fluid  solution  of  subacetate  of  lead  until  the  whole  of  the  colouring 
matter  has  been  removed,  taking  care  that  the  fluid  remains  acid  in 
reaction.  Filter  and  wash  with  a  little  distilled  water.  To  the 
filtrate  add  about  35  grains  of  caustic  potash,  or  as  much  as  will 
cause  the  precipitate  which  is  at  first  formed  to  be  nearly  redis- 
solved,  and  afterwards  6  fluid  drachms  of  pure  aether  (or  chloroform). 
Then  shake  briskly,  and,  having  removed  the  aether,  repeat  the  pro- 
cess twice  with  3  fluid  drachms  of  aether,  or  untU  a  drop  of  the 
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aether  employed  leaves  on  evaporation  scarcely  any  perceptible 
residue.  Lastly,  evaporate  tlie  mixed  sethereal  solutions  in  a  cap- 
sule. The  residue,  which  consists  of  nearly  pure  quinia,  when 
dry,  should  weigh  not  less  than  2  grains,  and  should  be  readily  soluble 
in  dilute  sulphuric  acid. 

The  proportion  of  alkaloids  in  cinchona  bark  is  liable  to  extreme 
variation.  The  bark  of  a  particular  species  grown  in  one  locality 
may  be  devoid  of  quinia,  and  when  grown  in  another  may  yield  3 
or  4  per  cent.  (Karsten).  De  Vry  found  a  variation  of  from  1 1  '96 
to  1  per  cent,  in  the  quantity  of  alkaloids  contained  in  the  bark  of 
C.  officinalis  when  the  plant  was  grown  in  the  same  district.  The 
variation  is  one  not  only  of  total  percentage,  but  also  in  the  propor- 
tion which  the  alkaloids  bear  to  each  other.  Quinia  and  cinchonia 
are  most  frequently  present ;  quinidia  is  only  occasionally  met  with, 
and  never  in  very  large  quantity.  Cultivation  has  great  influence 
in  the  development  of  the  alkaloids. 

Good  Calisaya  bark  usually  contains  from  5  to  6  per  cent,  of 
quinia.  Crown  or  Loxa  bark  is  very  variable,  that  obtained  from 
young  trees  often  contains  but  traces  of  quinia  and  cinchonia,  but 
the  bark  from  old  trees  is  often  equal  to  the  best  Calisaya. 

Red  bark  is  also  very  variable,  yielding  from  3  to  10  per  cent, 
of  alkaloids,  a  third  of  which  is  quinia,  a  fourth  cinchonidia,  the 
remainder  cinchonia  and  quinidia.  The  thick,  flat  bark,  yields 
much  less  than  the  quilled. 

The  following  list  contains  the  principal  species  of  cinchona, 
yielding  the  several  kinds  of  bark  used  directly  in  medicine,  or  for 
the  preparation  of  the  alkaloids : — 

1.  Cinchona  officinalis    var.   Gondaminea,  Hook.,   Bot.    Mag.    5364. 

Loxa  or  pale  brown  bark.     Hah.  Loxa.     Cultivated  in  India. 

2.  C.  macrocalyx,  Pav.,  HowarcVs  Illust.  of  the  Nueva  Quinologia  of 

Favon.     Ashy  brown  bark.     The  var.  Palton  furnishes  Palton 
bark,  an  important  source  of  quinia.     Hab.  Peru. 

3.  C.  lancifolia,  Mutis,  Karst.  t.  11,  12.     Columbian  bark,  one  of  the 

principal  sources  of  quinia.     Hab,  New  Granada.     Cultivated 
in  India. 

4.  (7.  Fitayensis,  Wedd.,  Karst.  t.  22.     Pitayo  bark,  a  valuable  kind, 

and  the  chief  source  of  quinidia.     Hab.  New  Granada.     Culti- 
vated in  India. 

5.  G.  micracantha,  Ruiz  and  Pavon,  ^  Hoiva/rd^s  Ulus.   Nuev.    Quin. 

6.  C.  nitida,  Ruiz  and  Pavon,  >    Grey  bark.  Huanuco  or  Lima 

7.  C.  Feruviana,  Howard,  )    bark.  This  is  largely  used  on 

the  Continent.     Hab.  Peru.     Cultivated  in  India. 

8.  G,  Galisaija,  Wedd.,  Wedd.  t.   9.      Calisaya,    Bolivian   or  yellow 

bark,  greatly  esteemed.     Hab.  Peru,  Bolivia.     Cultivated  in 
Mexico,  Jamaica,  India,  Ceylon. 

9.  G.  succiruhra^  Par.,  Howard's  Hlust.  of  Nuev.  Quin.    Red  bark,  the 

chief  source  of  cinchonidia.     Hab.  Ecuador.     Much  cultivated 
in  Jamaica,  India,  Ceylon,  and  Java. 

10.  C.  covdifolia,  Mutis,  Karst.  t.  8.     Yields  a  portion  of  Coluipbian 
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bark,  and  is  used  for  the  extraction  of  qiiinia.     Hab.  New 
Granada,  Peru. 
11.  C.  puhescens,  Yahl,    Weddell^  Hist,  Nat  des  Quinquinas^  t.  16. 
Arica  bark.     Hab.  Ecuador,  Peru,  Bolivia* 
Some  varieties  of  the  latter  species  conlain  aricia.     G.  Mutisi% 
Lamb,  contains  this  alkaloid  exclusively. 

These  barks  are  conveniently  arranged  in  three  classes,  namely — 
1,  Yellow  barks;  %,  Pale  barks;  and  3,  Red  barks.  This  subdivision  is 
adopted  by  the  Pharmacopoeia,  and  the  barks  of  the  three  species  of 
cinchona  described  below  may  be  taken  as  typical  representatives  of 
these  three  classes. 


1.  CINCHONA  CALISAYA,  TVedd,     Yellow-Bark  Cinchona. 

This  magnificent  species  grows  in  declivities  and  steep  and  rugged 
places  of  the  mountains,  at  an  altitude  of  from  5000  to  6000  feet, 

raising  its  leafy  head  above 
the  other  trees  of  the  hot- 
test forests  of  the  valleys 
of  Bolivia  and  Southern 
Peru;  between  13°  and  16° 
30'  south  latitude,  and  from 
64°  to  70°  west  longitude; 
in  the  Bolivian  provinces 
near  La  Paz  of  Enquisivi, 
Yungas,  Larecaja  or  Sorata, 
and  Caupolican  or  Apolo- 
bamba ;  and  in  the  Peruvian 
province  of  Carabaya.  It 
flowers  in  April  and  May. 

Characters.— Trunk  straight 
or  bent,  often  3  feet  in  diameter. 
Leaves  3  to  6  inches,  oblong  or 
lanceolate-obovate,  obtuse,  at- 
tenuated at  the  base,  smooth. 
Floicers  pinkish,  in  large  pyra- 
midal panicles.  Fila7nents  nh out 
h  the  length  of  the  anthers. 
Capsule  ovate,  about  the  same 
length  as  the  flowers  (J  inch). 
Wing  of  the  seeds  usually  fim- 
briate-denticulate. 

/?.  JosEPHiANA.  —  A  shrub 
with  somewhat  acute,  oblong- 
lanceolate,  or  ovate-lanceolate 
leaves  ;  6  to  10  feet  high,  with 
a  slender  branched  trunk  of 
from  3  to  5  centimetres  thick. 
Branches  erect.  Bark  adhering 
firmly  to  the  wood  ;  that  of  the 
trunk  and  branches  schistaceo- 
blackish,     smoothish,    or    fur- 


Fig.  91.  — Cinchona  Cdlisaya. 

Fructiferous  branch.  (From  a  specimen  col- 
lected by  Weddell  in  the  province  of  Cara- 
baya, in  Peru.)  b.  Flowers,  c.  Corolla  laid 
open  (magnified  in  proportion.)  d.  Capsule 
(maLmific'd  in  proportion.)  e.  Seed  (magni- 
fied in  proportion),  f.  Leaf  of  var.  Josephi- 
ana.  (From  a  specimen  gathered  in  the  pro- 
vinces of  Yungas,  in  Bolivia.) 


nished  with  different  lichens,  and  marked  in  an  annular  manner  by  some 
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narrow,  distant  fissures;  that  of  the  branchlets  reddish-brown.  This  variety 
is  called  both  Ichu  Cascarilla  and  Cascarilla  del  Pajonal,  both  names  signi- 
fying herbaceous  cinchona. —  Wed  dell,  His.  Nat.  des  Quinquinas,  plates  3, 

3  bis,  and  28. 

Cinchonae  flavas  cortex,  P.B.     Yellow  Cinchona  Bark 

The  bark  of  the  tree  above  described,  collected  in  Bolivia  and 
Southern  Peru,  where  it  is  known  as  Cascarilla  Colisaya  and  Cali- 
saya  {Collisalla,  Popping). 

Characters  and  Tests. — In  flat  pieces,  uncoated  or  deprived  of  the 
periderm,  rarely  in  coated  quills,  from  6  to  13  inches  long,  1  to  3 
wide,  and  from  2  to  4  lines  thick,  compact  and  heavy;  outer  sur- 
face brown,  marked  by  broad,  shallow,  irregular,  longitudinal 
depressions;  inner  surface  tawny-yellow,  fibrous;  transverse  fracture- 
shortly  and  finely  fibrous.  Pow^der  cinnamon-brown,  somewhat 
aromatic,  persistently  bitter.  The  quilled  bark,  the  rolls  of  which 
are  from  |  to  1-|  inch  wide,  have  a  thick,  rugged,  corky  layer,  and 
the  laticiferous  vessels  are  well  developed  in  the  younger  quills. 

100  grains  of  the  powdered  bark  treated  with  hydrochloric  acid, 
&c.,  as  described  p.  562,  should  yield  not  less  than  2  grains  of  dry 
residue,  which  consists  of  nearly  pure  quinia,  and  should  be  readily 
solul)le  in  dilute  sulphuric  acid.     The  bark  often  yields  as  much  as 

4  per  cent,  of  quinia. 

Quiniaa  sulphas,  P.5.      Sulphate  of  Qziinia.      C4qH24N204,HOS03-|- 
7HO  =  373  +  63  or  (0,^;H.2^1^2^2)2^2^^i"7^^2^  =  '^'^^+^^^' 

This  is  the  neutral  sulphate.  It  is  thus  prepared: — Dilute  3  fluid 
ounces  of  hydrochloric  acid  with  10  pints  of  water.  Place  1  pound 
o(  yellow  cinchona  bark  in  coarse  powder  in  a  porcelain  basin,  and 
a  Id  to  it  as  much  of  the  diluted  hydrochloric  acid  as  will  render  it 
thoroughly  moist.  After  maceration,  with  occasional  stirring  for 
twenty-four  hours,  place  the  bark  in  a  displacement  apparatus,  and 
percolate  with  the  diluted  hydrochloric  acid  until  the  solution  which 
drops  through  is  nearly  destitute  of  bitter  taste.  Into  this  liquid 
pour  4  pints  of  solution  of  soda,  agitate  well,  let  the  precipitate  com- 
pletely subside,  decant  the  supernatant  fluid,  collect  the  precipitate 
on  a  filter,  and  wash  it  with  cold  water  until  the  washings  cease  to 
have  colour.  Transfer  the  precipitate  to  a  porcelain  dish  containing 
a  pint  of  water ;  and  applying  to  this  a  steam  heat,  gradually  add 
dilute  sulphuric  acid  until  very  nearly  the  whole  of  the  precipitate 
has  been  dissolved,  and  a  neutral  liquid  has  been  obtained.  Filter 
the  solution  while  hot,  wash  the  filter  with  boiling  water,  concen- 
trate till  a  film  forms  on  the  surface  of  the  solution,  and  set  it  aside 
to  crystallise.  The  crystals  should  be  dried  on  filtering  paper  with- 
out the  application  of  heat. 

The  acid  dissolve  out  the  quinia  in  the  form  of  hydrochlorate, 
setting  free  kinic  acid  (see  p.  560).  The  soda  combines  with  both 
of  these  acids,  forming  soluble  salts,  and  precipitates  the  quinia. 
This  is  washed,  dissolved  in  dilute  sulphuric  acid,  and  the  solution 
evaporated  to  obtain  crystals  of  the  sulphate. 

Manufacturers   find  it  cheaper  to  precipitate  the  alkaloid  w^ith 
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lime.  The  precipitate,  pressed  into  a  cake  between  folds  of  calico, 
is  acted  on  by  rectified  spirit,  which  dissolves  out  the  quinia. 

Characters  and  Tests. — Filiform  silky  snow-white  crystals,  of  a 
pure  intensely  bitter  taste,  soluble  in  60  parts  of  rectified  spirit 
and  in  740  parts  of  cold  and  30  of  boiling  water,  imparting  to  it  a 
peculiar  bluish  tint.  The  solution  giA^es,  with  chloride  of  barium, 
a  white  precipitate  (sulphate  of  baryta)  insoluble  in  nitric  acid;  and 
when  treated  first  with  solution  of  chlorine  and  afterwards  with 
ammonia,  it  assumes  a  splendid  emerald-green  colour.  It  dissolves 
in  pure  sulphuric  acid  with  a  feeble  yellowish  tint,  and  undergoes 
no  further  change  of  colour  when  gently  warmed  (absence  of  salicin, 
sugar,  mannite,  gum,  starch,  and  organic  matters  generally).  10 
grains,  with  10  minims  of  diluted  sulphuric  acid,  and  ^  ounce  of 
water,  form  a  perfect  solution,  from  which  ammonia  throws  down 
a  white  precipitate.  This  redissolves  on  agitating  the  whole  with 
^  fluid  ounce  of  pure  aether,  without  the  production  of  any  crys- 
talline matter  (cinchonia,  which  is  nearly  insoluble  in  sether)  float- 
ing on  the  lower  of  the  two  strata,  into  which  the  agitated  fluid 
separates  on  rest.  The  upper  stratum  of  fluid,  if  entirely  removed 
by  a  pipette  and  evaporated,  leaves  a  white  residue,  which,  when 
dried  in  the  air  without  heat,  weighs  8*6  grains  (of  quinia,  the  pro- 
per proportion).  In  dry  air  the  crystals  lose  five  molecules  of 
water  of  crystallisation.  At  212°  the  salt  becomes  phosphorescent, 
and  25  grains  are  reduced  to  16 '4;  at  240°  it  fuses,  loses  the  remainder 
of  the  water  of  crystallisation,  then  becomes  red,  and  at  last  ignites 
and  burns  away,  leaving  no  residue.  Sulphate  of  quinia  is  very 
soluble  in  water  acidulated  with  sulphuric  acid,  being  converted 
into  the  more  soluble  acid  sulphate,  C2oH24N202H2S04,"7H20 ,  the 
solution  exhibiting  a  beautiful  blue  fluorescence. 

Adulterations. — The  chief  of  these  are  indicated  above.  Warm 
sulphuric  acid,  by  reddening  salicin  and  charring  sugar,  flour,  and 
other  orgaic  matters,  at  once  indicates  the  presence  of  these.  Phlorid- 
zin,  a  bitter-sweet  principle,  forming  silk)'-  crystals,  derived  from  the 
bark  of  pomaceous  and  amygdalaceoiTS  trees,  has  been  found, 
mixed  with  sulphate  of  quinia,  in  a  few  instances.  Although 
nearly  insoluble  in  cold,  it  is  freely  dissolved  by  boiling  water,  and 
it  is  nearly  insoluble  in  aether.  Exposed  to  the  vapour  of  ammonia 
it  assumes  a  beautiful  blue  colour;  nitric  acid  also  detects  its 
presence  by  turning  the  quinine  first  yellow,  then  green,  and  finally 
dark-brown.  Stearic  and  other  fatty  acids  would  remain  after 
solution  of  the  sulphate  in  acidulated  water.  Inorganic  substances, 
such  as  effloresced  sulphate  of  zinc  or  sulphate  of  lime,  are  readily 
detected  either  by  insolubility  in  alcohol  or  acidulated  water,  or  as 
residue  after  combustion.  Ammoniacal  salts,  such  as  the  hydro- 
chlorate,  evolve  ammonia  when  heated  with  potash.  As  it  comes 
from  the  manufacturer,  such  crude  adulterations  of  sulphate  of 
quinia  are  rarely  or  never  met  with ;  but  they  may  be  imposed  by 
an  unprincipled  vendor. 

Action. — The  remedial  effects  of  cinchona  depend  upon  the  three 
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constituents, — cinclio-tannic  acid,  quinic  acid,  and  the  alkaloids. 
Cincho -tannic  acid  (see  p.  561)  is  powerfully  astringent,  and  agrees 
in  its  action  with  tannic  acid.  Quinic  acid  is  chemically  allied  to 
benzoic  acid,  and  like  this  substance  is  converted  in  the  body  into 
hippuric  acid,  and  eliminated  as  such  by  the  kidneys :  the  action  of 
quinic  acid  may  therefore  be  regarded  as  similar  to,  if  not  identical 
with,  that  of  benzoic  acid  (see  p.  527).  The  proper  effects  of 
cinchona  are,  of  course,  due  to  its  alkaloids,  and  as  these  are  iden- 
tical in  their  action,  differing  only  in  degree,  quinia,  or  perhaps 
quinidia,  being  the  most  potent  of  them,  quinia  may  be  taken  as 
the  type  of  them. 

The  effects  of  quinine  are  very  obvious  and  remarkable,  but  how 
they  are  produced  is  still  an  obscure  problem.  It  will  be  well  to 
first  consider  these  effects,  and  then  to  seek  some  explanation  of 
the  mode  in  which  they  are  induced.  Large  doses  of  sulphate  of 
quinia  (15  to  20  grains)  cause  in  a  delicate  or  susceptible  person  the 
following  effects : — headache,  with  a  sense  of  fulness,  and  some 
nausea,  ringing  noises  in  the  ears,  and  more  or  less  deafness;  bright 
flashes  of  light,  with  some  confusion  in  the  field  of  vision,  giddiness, 
insomnia,  and  slight  delirium.  These  symptoms  collectively  are 
termed  cinchonism  or  quinism;  after  continuing  fox  two  or  three 
hours  they  gradually  decline,  except  the  headache  and  nausea, 
which  usually  persist  for  several  hours.  If  the  dose  exceed  25  or 
30  grains,  the  headache  is  intense,  the  delirium  may  be  very 
decided,  the  deafness  complete,  and  there  may  be  partial  blindness 
and  dilatation  of  the  pupils.  Recovery  has  followed  the  ingestion  of 
400  grains ;  but  this  large  dose  caused  severe  delirium,  general 
muscular  relaxation,  with  a  tendency  to  convulsions,  enfeeblement 
of  the  breathing,  complete  deafness  and  blindness,  and  a  near 
approach  to  collapse. 

The  pulse,  breathing,  and  temperature  are  not  appreciably  affected 
by  a  large  medicinal  dose  of  the  drug ;  but  a  frequent  repetition  of 
it  causes  slight  depression  of  the  pulse  and  respiration,  and  a  cor- 
responding diminution  of  temperature.  Sometimes  cinchonism  i« 
prevented  by  a  speedy  rejection  of  the  dose ;  but  this,  I  think,  is 
due  to  the  intensely  bitter  impression  on  the  palate,  and  may  be 
prevented  by  giving  the  medicine  in  the  form  of  pill.  The  com- 
monest effect  of  moderate  doses  of  quinine  in  susceptible  persons  is 
headache  and  nausea.  But  the  most  remarkable  effect  of  quinia  is 
exhibited  in  intermittent  fever.  In  every  variety  of  ague  its  action 
is  specific  and  remedial.  Under  its  influence  the  attack  is  post- 
poned and  weakened,  and,  if  the  dose  be  sufficient,  the  disease  is 
completely  defeated.  Nor  does  it  merely  remove  the  outward 
symptoms  of  the  disease — the  shivering  and  fever — but  it  removes 
the  cause,  and  not  only  the  cause,  but  its  effects.  Thus,  if  the 
ague  take  the  form  of  neuralgia,  it  disappears  as  speedily  as  the 
ordinary  fit,  and  the  associated  enlargement  of  the  spleen  disappears 
under  its  use. 

Such  are  the  general  effects  of  quinia  in  health  and  disease. 
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When  we  come  to  inquire  what  is  its  local  action,  we  find  that  this, 
in  reference  to  the  bodies  of  the  higher  animals,  is  not  very  appre- 
ciable, hnt  it  has  a  decided  toxic  effect  on  the  lowest  forms  both  ol 
animal  and  vegetable  life.  Thus,  it  has  been  shown,  that  a  solution 
of  1  part  of  quinia  in  800  of  water  immediately  destroys  large 
infusoria,  such  as  Paramecia  and  Colopoda,  and  vigorons  fungi,  such 
as  Penicillium  and  Toriila  cerevisice,  A  rather  stronger  solution  is 
necessary  to  arrest  the  movements  of  Vibrios  and  Bacteria,  Owing 
to  its  toxic  influence  on  these  germs  of  life,  qninia  arrests  both 
putrefaction  and  fermentation :  a  solution  of  1  part  in  300  of  water 
checks  alcoholic  fermentation,  and  preserves  flesh,  butter,  solutions 
of  gelatin  and  albumin,  mill;,  and  urine  for  a  considerable  time, — 
probably  until  the  quinia  itself  is  decomposed.  Further,  Zunst 
and  A.  Schultze  have  shown  that  ths  presence  of  quinia  prevents 
the  formation  of  acid  in  blood  after  it  has  been  drawn  from  the 
vessels  ;  and  its  influence  in  this  case  may  probably  be  traced  to 
the  cause  above  mentioned,  viz.,  the  power  of  preventing  the 
germination  of  the  minute  organisms  on  which  the  acidifying 
process  may  be  assumed  to  depend.  Binz  finds,  further,  that  quinia 
retards  the  oxydation  of  guaiacum  (see  Guaiacum)  by  blood,  to  which 
the  production  of  the  blue  colour  is  due.  The  same  observer  states 
that  qninia  exercises  a  direct  influence  on  the  blood  corpuscles, 
diminishing  the  oxydising  function  of  the  red,  and  arresting  the 
amoeboid  movements  of  the  white  corpuscles,  upon  which  their 
extension  is  supposed  to  depend.  There  is  no  doubt  that  in  a 
condition  of  relaxation  of  the  capillaries  approaching  stasis,  the 
white  corpuscles  are  readily  extruded  through  the  soft  yielding 
walls  of  these  filmy  tubes.  But  I  think  that  the  influence  of 
quinia  in  preventing  this  so-called  migration  of  the  white  corpuscles 
is  due,  not  to  a  direct  action  on  these  bodies,  but  to  a  tonic  influence 
on  the  capillary  wall;  and  I  am  strongly  of  opinion  that  the 
beneficial  influence  of  quinia  in  ague  and  the  removal  of  splenic 
swelling,  must  be  attributed  to  this  efl'ect  on  the  blood-vessels  by 
which  the  congestion  is  relieved,  rather  than  to  a  restraining 
influence  on  the  movements  of  the  white  corpuscles,  or  leucocytes, 
as  they  have  been  termed.  If  these  latter  were  indeed  a  species  of 
entozoa,  capable  of  an  independent  existence  like  the  infusoria, 
then  the  direct  influence  of  quinia  may  be  admitted;  but  our 
knowledge  of  the  white  corpuscle  of  the  blood  does  not  warrant 
this  view  of  its  relationship.  The  following  plausible  theory  of  the 
specific  action  of  quinine  in  ague  must  therefore  be  received  with 
extreme  caution.  It  is  given  here  more  as  an  incentive  to  further 
inquiry  than  as  a  probable  explanation  of  one  of  the  most  obscure 
problems  of  medicine.  This  theory  is  due  to  Professor  Binz  of 
Bonn,  and  is  as  follows: — "The  action  of  quinia  on  the  lower 
organisms  stands  in  close  relation  to  that  on  the  leucocytes  of  the 
blood.  It  is  able  to  paralyse  their  spontaneous  movements  and 
to  check  their  migrations.  It  cures  malarial  cachexia  by  acting 
directly  upon  the  central  cause  of  those  manifestations,  whether 
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this  be  an  organised  germ  or  some  albuminoid  material  in  a  state 
of  ehange.  Its  curative  action  is  not  exerted  through  the  nervous 
system.  Tinnitus,  vertigo,  drowsiness,  and  other  symj^toms  of 
quinism  in  man,  may  possibly  be  due  to  a  partial  anaemia  of  the 
brain.  Quinia  paralyses  the  irritant  miasm  by  virtue  of  its  anti- 
septic quality,  and  so  in  ague  limits  the  corpuscular  proliferation  in 
the  sjDlenic  parenchyma,  and  by  limitiug  the  oxydising  processes, 
and  thus  reducing  the  functional  activity,  the  blood  supply  lessens, 
and  the  organ  shrinks." 

One  point  remains  for  consideration,  namely,  an  explanation  of 
the  effects  which  have  been  termed  cinchonism.  What  is  the  cause 
of  the  headache,  the  delirium,  the  deafness,  and  the  blindness  ?  We 
have  seen  that  these  symptoms  are  independent  of  any  remarkable 
alteration  in  the  rate  of  the  blood  or  the  size  of  the  blood-vessels. 
Evidence  of  the  direct  influence  of  quinia  on  the  white  corpuscles 
is  conflicting;  but  if  it  were  granted  that  it  caused  paralysis  of 
them,  the  phenomena  above  mentioned  could  not  fairly  be  attri- 
buted to  this  cause ;  for  it  would  apjDear,  from  our  knowledge  of 
the  development  of  the  blood  corpuscles,  that  the  presence  of  the 
small  proportion  of  white  ones  in  the  blood  is  rather  accidental 
than  necessary.  Discarding  this  cause  as  insufficient,  can  we  attri- 
bute the  effects  to  an  interference  wdth  the  oxydising  function  of 
the  red  corpuscle  1  The  oxydes  of  carbon  undeniably  reduce  the 
oxydising  function  of  the  blood,  and  produce  headache,  giddiness, 
delirium,  with  diminution  of  special  sensation,  symptoms  which 
so  far  aoree  wdth  those  of  cinchonism — but  .there  is  also  som- 
nolency  rapidly  passing  into  coma  —  whereas  insomnia  is  a 
prominent  part  of  cinchonism.  Furthermore,  diminution  of  the 
oxydising  function  of  the  blood  speedily  results  in  an  increase 
of  uric  acid  in  the  urine.  But  the  reverse  of  this  is  the  case 
under  the  use  of  quinia :  thus  Ranke,  G.  Kerner,  and  Rabuteau 
agree  in  the  observation  that  the  quantity  of  uric  acid  is  greatly 
decreased.  Kerner  states,  that  after  so  large  a  dose  as  38  grains,  it 
was  reduced  to  I  of  the  initial  amount;  the  urea  and  phosphoric  acid 
meantime  were  only  reduced  about  j.  Nor  has  any  observer  noted 
any  appreciable  loss  of  the  natural  temperature  under  the  influence 
of  quinia.  The  theory,  then,  of  a  diminution  of  oxydising  function, 
derived  indeed  from  very  crude  and  unsatisfactory  experiments, 
must  also  be  regarded  as  untenable,  and  we  must  attribute  the 
cinchonism  to  a  direct  effect  of  the  quinia  on  the  nerve  tissue. 
Quinia  is  absorbed  into  the  blood,  is  retained  in  solution  (Kerner 
Pfluger's  Archiv.  filr  Physiol.  1870),  as  such  appears  in  all  the 
secretions,  and  is  slowly  eliminated  by  the  kidneys,  slightly  or  not 
at  all  unchanged,  excepting  that  it  is  in  an  amorphous  condition. 
The  nervous  tissue  is  therefore  exposed  to  the  direct  action  of 
quinia ;  and  in  the  absence  of  evidence  to  the  contrary,  we  may  be 
content  to  conclude  that  the  peculiar  effects  known  as  cinchonism 
are  the  result  of  this  direct  action  on  the  nerve  vesicles.  It  would 
appear  that  this  action  is  in  its  nature  an  astringent  one  in  mode- 
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rate  doses,  rendering  the  nervous  action  slower  and  more  energetic, 
and  in  large  ones  restraining,  and  even  interrupting  it,  as  in*tlie 
production  of  amaurosis  and  deafness.  This  theory  will  explain  the 
remedial  action  of  quinia.  Its  beneficial  influence  is  seen  in  those 
cases  where,  so  to  speak,  the  nervous  system  is  unstrung, — where, 
from  sheer  debility  and  relaxation  of  the  nerve  vesicles,  the  nerve 
currents  are  jarring  and  painful.  The  tonic  influence  of  quinia  in 
such  a  case  finds  a  parallel  in  the  action  of  cincho-tannic  acid  on  a 
relaxed  mucous  membrane. 

Medicinal  Uses. — Independently  of  its  specific  action  in  ague, 
quinia  may  be  taken  as  the  type  of  vegetable  tonics.  In  debility, 
whether  general  or  local,  as  in  pyrosis,  atonic  dyspepsia,  leucorrhoea, 
cystitis,  &c.,  it  is  a  beneficial  remedy;  and  the  question  is,  not 
what  particular  form  of  general  or  local  debility  will  be  benefited  by 
quinia,  but  whether  the  patient  will  be  able  to  bear  the  remed}^ 
In  states  of  great  debility  it  is  apt  to  produce  nausea  and  headache; 
and  if,  as  so  often  happens,  the  stomach  is  irritable  or  the  bowels 
are  confined,  this  drug  is  apt  to  disagree;  and  we  must  either 
prescribe  it  in  very  small  doses  or  wait  until  some  imjDrovement  has 
been  effected  in  the  digestive  function.  In  fevers  of  septic  origin 
quinia  is  most  valuable,  an  occasional  large  dose  (10  to  20  grains) 
always  influencing  to  some  extent,  and  usually  in  a  marked  degree, 
the  exacerbations  of  pyrexia  which  attend  enteric  and  puerperal 
fevers,  dysentery,  and  pysemia.  It  is  also  useful  in  rheumatic  fever, 
given  in  combination  with  an  alkali.  In  ague  and  intermittent 
fever  of  every  form  and  type,  quinia  is  specific,  provided  that  it  be 
given  in  sufficient  doses  (from  8  to  20  grains).  It  should  be  given 
about  twelve  hours  before  the  expected  fit.  Small  and  repeated 
doses  have  usually  no  effect  on  this  disease,  whereas  two  or  three 
efficient  doses  often  remove  it  completely;  -and  in  the  severer  forms  of 
intermittent  fever  a  dose  of  30  to  50  grains  every  twenty-four  hours 
may  be  necessary.  Its  value  as  a  prophylactic  in  this  disease  has 
been  fully  proved,  the  dose  being  from  3  to  5  grains  daily,  or  every 
other  day,  according  to  the  degree  of  the  endemic  malaria.  In 
neuralgia,  especially  when  associated  with  ague,  and  the  form 
known  as  tic  cloloureux,  quinia  is  the  most  effectual  remedy  we 
possess,  and  it  must  be  given  in  full  doses.  The  exclusive  use  of 
quinia  has  led  to  the  neglect  of  the  other  alkaloids  of  cinchona, 
which  might  in  many  cases  be  economically  substituted  for  quinia. 
The  Medical  Commission  of  the  Madras  Government  has  proved 
this  conclusively  in  their  Report  {Blue-Book,  East  India  Cinchona 
Cultivation^  1870).  The  facts  are  these :  Of  2472  cases  of  intermit- 
tent malarious  fever  treated,  846  took  sulphate  of  quinia,  664 
sulphate  of  quinidia,  569  sulphate  of  cinchonia,  and  403  sulphate 
of  cinchoniclia, — salts  specially  prepared  under  Mr  Howard's 
superintendence.  There  were  only  27  failures ;  the  proportion  of 
which,  reckoned  for  a  1000  cases,  was — 6  for  sulphate  of  quinidia, 
7  for  sulphate  of  quinia,  10  for  sulphate  of  cinch onidia,  and  23  for 
sulphate  of  cinchonia, — quinidia  proving  to  be  the  most  valuable  of 
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the  alkaloids,  and  cinchonidia  almost  as  serviceable  as  quinia.  My 
own  observations  on  the  general  effects  of  a  natural  mixture  of  the 
sulphates  of  the  cinchona  alkaloids  as  compared  with  equal  doses 
of  sulphate  of  quinia,  agree  with  these  conclusions ;  for  I  found 
that  the  latter  salt  j)ossessed  no  remedial  advantage  over  the  mixed 
sulphates,  and  that  when  the  doses  were  carried  beyond  the  limit 
of  toleration  in  children  and  delicate  persons,  vomiting  and  headache 
wxre  produced  as  readily  with  the  one  substance  as  the  other. 

Dose. — Of  the  powdered  bark,  10  to  6t)  grains;  of  sulphate  of 
quinine,  1  to  10  grains,  or  more. 

Pharmaceutical  Uses  of  yellow  bark  and  sulphate  of  quinia,  the 
preparation  of  the  articles  next  following. 

3.  Decoctum  Cinchonse  flavaB,  P.-S.     Decoction  of  Yellow- Cinchona. 
PreparaMon. — Boil  1^  ounce  of  yelloiv-cinchona  hark  in   coarse 

2)owder  with  1  pint  of  water ^  for  ten  minutes  in  a  covered  vessel; 
strain  when  cold,  and  wash  the  bark  with  enough  water  to  make  1 
i:)int  of  the  decoction. 

Only  a  portion  of  the  alkaloids  is  extracted  by  boiling  water,  and 
much  of  this  is  precipitated  on  cooling  by  the  cincho-tannic  acid, 
the  hot,  clear  decoction  becoming  quite  turbid.  The  residual  bark 
contains  a  considerable  quantity  of  quinia. 

Dose. — 1  to  3  fluid  ounces  as  an  astringent  and  tonic. 

4.  Infusum  Cinclionse  fiavae,  P.B.     Infusion  of  Yellow-Cinchona. 
Prepared  by  infusing  ^  ounce  of  yellow- dnchona  hark  in  10  fluid 

ounces  of  hoiling  water  for  two  hours,  and  straining. 

This  contains  about  the  same  quantity  of  the  alkaloids  as  the 
l^revious  ^preparation. 

Dose. — 1  to  2  fluid  ounces. 

5.  Extractum  CinchonsB  fiavss  liquidum,  P.B.      Liquid  Extract  of 

Yellow-  Cinchona. 

Preparation. — Macerate  1  pound  of  yellow-cinchona  hark  in  coarse 
powder  in  2  pints  of  water  for  twenty-four  hours,  stirring  frequently; 
then  pack  in  a  percolator,  and  add  more  water,  until  12  pints  have 
been  collected,  or  the  water  ceases  to  dissolve  any  more.  Evaporate 
the  liquor  at  a  temperature  not  exceeding  160°  to  a  pint;  then  filter 
through  paper,  and  continue  the  evaporation  to  3  fluid  ounces,  or 
until  the  sp.  gr.  of  the  liquid  is  1*200.  When  cold,  add  1  fluid 
ounce  of  rectified  spirit  gradually,  constantly  stirring.  The  ^]}.  gr. 
should  be  about  1"100. 

This  preparation  naturally  contains  but  a  small  proportion  of  the 
alkaloids,  but,  as  it  is  usually  found,  it  yields  next  to  none.  It 
should  be  discarded  from  the  Pharmacopoeia,  which  is  so  rich  in 
astringent  preparations. 

Dose. — 10  to  30  minims. 

6.  Tinctura  Cinchonse  flavae,  P.B.     Tincture  of  Yelloiu- Cinchona. 
Prepared  by  exhausting  4  ounces  of  yellow-cinchona  bark  with  1 
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pint  of  ])roof  spirit  in  tlie  manner  prescribed  for  Tinctura  aconiti, 
and  obtaining  1  pint  of  the  tincture. 
Dose. — I  to  2  fluid  drachms. 

7.  Tinctura  Quiniae,  P.B.     Tincture  of  Quinia. 

Pre'paration. — Dissolve  160  grains  oi  sulphate  of  quinia  in  1  pint 
of  tincture  of  orange-peel  with  the  aid  of  a  gentle  heat.  After  three 
days  with  occasional  shaking,  filter. 

Mr  Hemingway  has  found  that,  even  without  using  heat,  the 
whole  is  dissolved  with  the  exception  of  a  very  trifling  precipitate. 
It  seems  that  this  solvent  power  is  partly  due  either  to  a  natural 
vegetable  acid  in  the  peel,  or  to  its  having  been  wet  with  the 
orange  juice  before  drying.     (Pharm.  Jour.  xi.  68.) 

8.  Tinctura  Quinias   ammoniata,  P.B.      Ammoniated  Tincture   of 

Quinia. 

Preparation. — Dissolve  160  grains  of  sulphate  of  quinia  in  17^ 
fluid  ounces  of  proof  spirit  with  a  gentle  heat,  and  add  2|^  fluid 
ounces  of  solution  of  ammonia. 

Quinia  is  soluble  in  a  slight  excess  of  alkali,  and  this  is  a  con- 
venient form  of  quinia  in  cases  such  as  rheumatism,  where  the  use 
of  an  acid  may  be  objectionable. 

Bose. — i  to  2  fluid  drachms  =  -I  to  2  grains  of  the  salt. 

9.  Vinum  Quinise,  P.B.     Quinia  Wine. 

Preparation. — Dissolve  30  grains  of  citric  acid  in  1  pint  of  orange 
wine,  and  then  20  grains  of  sulphate  of  quinia;  allow  the  solution  to 
remain  for  three  days,  occasionally  shaking  it,  and  then  filter. 
Some  white  wines,  notably  Madeira,  contain  sufficient  acid  to  dis- 
solve this  quantity  of  sulphate  of  quinia.   . 

Dose. — J  to  1  fluid  ounce  =  -|  to  1  grain  of  the  sulphate. 

10.  Pilula  Quiniae,  P.B.     Quinine  Pill. 

A  mixture  of  60  grains  of  sulphate  of  quinia  and  20  grains  of  con- 
fection of  hips. 

Dose. — 2  to  10  grains  =  Ij-  to  7i  grains. 

11.  Ferri  et  Quiniae  citras,  P'.B.     See  Preparations  of  Iron,  p.  221. 

2.   CINCHONA  OFFICINALIS,  Xirm.,  Var.   ot.  CONDAMINEA. 

Pale-Bark  Cinchona. 

This,  the  first  known  species,  was  most  wastefully  cut  down  in 

Peru  before  the  year  1779,  and  for  a  time  one  of  the  finest  varieties 

Loxa  bark  {Cuscarillafina  de  Uritusinga)  had  nearly  disajDpeared  from 

commerce. 

Characters. — A  tree  about  30  to  453  feet  in  height,  with  opposite 
branches,  which  are  horizontal  in  the  lower  parts,  but  form  above  an  acute 
angle  with  the  stem,  smooth  as  high  as  the  inflorescence,  with  lanceolate 
leaves,  ovate  or  somewhat  roundish,  usually  acute,  above  very  smooth, 
shining,  below  sometimes  pitted  in  the  axils  of  the  veins.  Floivers  small. 
Peduncles  panicled,  corymbose  in  the  axils  of  the  upper  leaves,  forming  a 
large  loose  ihi/rse,  covered  with  a  short  thick  down.     Calyx  downy,  like  the 
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pedicles.  Limb  very  short,  iirceolate,  5-tootlied,  pubescent.  Corolla  slender, 
about  four  times  as  long  as  the  tul)e  of  the  calyx,  tomentose ;  limb  very 
shaggy  internally,  i^^7ame?^fe  about  half  the  length  of,  or  longer  than  the 
anthers.  Capules  oblong-ovate,  scarcely  twice  as  long  as  broad.  See  plates  1 
and  2,  Howard's  "Illustrations"  (C.  chahuarguera  and  C.  crisp  a) ;  Pavon 
MS.  Habitat.— C .  officinalis  occupies  a  belt  of  vegetation  extending  from 
5700  to  7700  feet  above  the  sea,  having  a  mean  temperature  of  from  64°-68^ 
The  variety  lancifolia  may  be  found  at  the  height  of  10,000  feet  nearly  and 
it  must  therefore  be  sometimes  exposed  to  frost.  ' 


Fig.  92. — Cinchona  officinalis  var.  Condaminea. 
«r,  calyx;  &,  pistil;  c,  corolla  (opened) ;  d  and  €,  capsule;  /,  a  cell  of  the  fruit;  gr,  seed. 

The  bark  of  this  species  {Cascarilla  fina  de  Vritusinga,  Quin- 
quina gris-hrun  de  Loxa)  was  used  l3y  the  royal  family  of  Spain, 
and  so  acquired  the  name  of  crown-bark. 

1.  Cinchonse  pallidge  cortex,  P.B.     Pale  Cinchona  Bark 
The  bark  of  Cinchona  Condaininea,  Decand.,  Vars.  chahuarguera, 

Pavon,  and  crispa,  Tafalla,  collected  about  Loxa  in  Ecuador. 

Characters  and  Test. — From  1  to  1  line  thick;  in  single  or  double 

quills,  from   6   to   15  inches  long  and  2  to  8  lines  in  diameter; 

brittle,  easily  splitting  longitudinally,  and  breaking  with  a  short 

tranverse  fracture;  outer  surface  brown  and  wrinkled,  or  grey  and 
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speckled  with  adherent  lichens,  with  or  without  ntunerous  trans- 
verse cracks;  inner  surface  bright  orange  or  cinnamon  hrown  ; 
2:>owder  pale  brown,  slightly  bitter,  very  astringent. 

This  bark,  as  indicated  by  the  smallness  of  the  quills,  is  taken 
from  young  wood.  Laticiferous  vessels  are  present  in  the  finest 
quills,  and  the  cells  of  the  mesophloeum  do  not  exhibit  either  crys- 
talline or  resinous  deposit. 

200  grains  of  the  powdered  bark  treated  as  directed  under  2,  page 
562,  chloroform  being  substituted  for  sether,  yield  not  less  than  1 
grain  of  alkaloids.  Mr  Howard  found  some  fine  specimens  of  crown- 
bark,  though  old  and  in  fine  quills,  to  contain  0*714  per  cent,  of 
quinia,  0*514  of  quinidia,  0*04  of  cinchonia.  Other  and  more 
modern  specimens  yielded  only  quinidia  from  0*57  to  1*05  per  cent, 
and  cinchonia  from  0*06  to  0*08  per  cent.  Dr  Yry  found  that  the 
yield  of  alkaloids  in  specimens  of  the  bark  grown  at  Ootacamund 
varied  from  1  to  11*96  per  cent.,  some  containing  as  much  as  9  per 
cent,  of  quinia.  The  proportion  of  cincho-tannic  acid  is  greater 
than  in  the  yellow  and  red  barks. 

Dose. — Of  the  powder  10  to  60  grains. 

Pharmaceutical  Uses. — The  preparation  of  the  following. 

2.  Tinctura   Cinchonae    composdta,   F.B.     Compound  Tincture    of 

Cinchona. 

Prepared  by  exhausting  2  ounces  of  pale-cinchona  hark  in  mode- 
rately fine  powder,  1  ounce  of  hitter  orange-peel  cut  small  and 
bruised,  ^  ounce  of  serpentary  root  bruised,  60  grains  of  saffron,  and 
30  grains  of  cochineal  in  powder,  with  1  pint  of  proof  spirit,  in  the 
manner  directed  for  tincture  of  aconite,  and  obtaining  1  pint  of  the 
tincture. 

A  stimulant  and  astringent  tonic. 

Dose. — I  to  2  fluid  drachms. 

,?.  Mistura  ferri  aromatica,  P.j5.     See  Preparations  of  Iron,  p.  2 19. 

3.  CINCHONA  SUCCIRUBRA,  Pavon,     Bed-Bark  Cinchona. 

This  is  described  by  Pavon  as  the  species  yielding  the  red  bark 
of  commerce.  It  is  found  in  the  forests  on  the  western  declivities 
of  Chimborazo,  from  2000  to  5000  feet  above  the  sea-level.  Mr 
Howard  has  described  the  bark  of  this  tree  as  the  true  red  bark. 
The  accompanying  cut  is  taken  from  his  Illustrations. 

Characters. — A  lofty  tree,  with  solitary  erect  trunk,  sometimes  two  or 
three  springing  from  the  same  root,  very  leafy  and  branched.  Wood  compact. 
Bark  Lrown,  with  some  white  spots,  and  transverse  horizontal  furrows. 
Leaves  opposite  stalked,  ovate-oval,  entire,  shortly  pointed,  glabrous, 
slightly  shining,  strongly  veined,  the  younger  ones  re  "^exed  at  the  margin. 
Stipides  subamplexicaul,  oblong,  sessile,  deciduous.  Flowers  in  paniculate 
racemes ;  handsome,  reddish  pink.  Petals  ciliated,  expanding  in  July  and 
August.  Capsule  oblong,  slightly  curved,  bivalved,  parted  at  the  base.— 
Pavon  MS.  Nueva  Quinologia;  Howard's  Illustrations,  pi.  9. 

Red  cinchona  bark  was  early  known,  but  not  distinguished  in 
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Ejigland  until  1779.    It  is  the  Rothe-china  of  Bergen,  and  Quinquina 
rouge  or  Cascarilla  Colorado  of  the  Spaniards. 

1.  Cinchonge  rubraB  cortex,  P.B.     Red  Cinchona  Bark. 

The  bark  of  the  tree  above  described,  collected  on  the  western 
slopes  of  Chimborazo. 

Characters  and  Test. — In  flat  or  in  curved  pieces,  less  frequently 
in   quills,  coated   with   periderm,    varying  in  length  from  a  few 


Fig.  93. — Cinchona  succiruhra. 

inches  to  2  feet,  from  1  to  3  laches  wide,  and  2  to  6  lines  thick; 
compact  and  heavy;  outer  surface  brown  or  reddish-brown,  rarely 
white  from  adherent  lichens,  rugged  or  wrinkled  longitudinally, 
frequently  warty,  and  crossed  by  deep  transverse  cracks;  inner  sur- 
face redder;  fractured  surface  often  approaching  to  brick-red;  trans- 
verse fracture  finely  fibrous;  powder  red-brown;  taste  bitter  and 
astringent.  100  grains  treated  in  the  manner  directed  under  2, 
page  5(5^,  substituting  chloroform  for  aether,  should  yield  not  less 
than  1*5  grain  of  alkaloids.  The  thick,  flat  bark  contains  less  alka- 
loids and  more  colouring  matter  than  the  quilled  pieces,  which 
sometimes  yield  from  5  to  10  per  cent,  of  the  alkaloids,  about  ^  of 
which  is  quinia,  J  cinchonidia,  the  remainder  being  quinidia  and 
cinchonia.  The  thick  red  bark  affords  about  10  per  cent,  of  cinchona- 
r-ed,  a  larger  quantity  than  is  contained  in  the  other  kinds  of  bark. 
Dose, — Of  the  powder,  10  to  60  grains. 
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Caprifoliace^,  Juss,     The  Honeysuckle  Family. 

This  order  is  distinguished  from  the  Cinchonacese  by  an  irregular  corolla, 
succulent  fruit,  and  the  absence  of  stipules. 

SAMBUCUS  NIGRA,  Linn,     The  Elder. 

The  elder,  indigenous  in  Europe,  was  known  to  the  Greeks,  and 
called  dytrvj  by  Dioscorides. 

Characters. — Arborescent;  much  and  always  oppositely  branched;  young 
branches  filled  with  spongy  pith.  Leaves  pinnate ;  leaflets  usually  2  pairs 
with  an  odd  one,  ovate,  serrate,  cuspidate.  Cymes  large,  terminal,  with  5 
principal  branches.  Calyx  limb  5-cleft.  Corolla  cream-coloured,  rotate, 
5-lobed,  finally  reflexed,  with  a  faint  scent.  Stamens  5.  Stigmas  3,  sessile. 
Berry  globular,  black  or  greenish-white,  3-4  seeded. —  Woodv,  Med.  Bat.  pi. 
76. 

The  elder  has  been  long  used  in  medicine,  but  it  does  not  appear 
to  possess  any  special  qualities.  A  bright  green  oil  ("  Oleum  sam- 
buci  viride  ")  is  prepared  by  boiling  the  leaves  in  linseed  oil  until 
they  are  crisp.  This  is  made  into  an  ointment  ("  Unguentum  sam- 
buci  viride  "),  and  both  of  those  preparations  retain  a  reputation  for 
healing  among  the  country  people.  The  inner  l^ark  of  the  elder  tree 
has  been  used  as  a  cathartic.  The  fragrant  flowers  are  alone  used 
in  modern  medicine.  They  yield  a  small  quantity  of  volatile  oil 
of  the  consistence  of  butter,  and  traces  of  volatile  acids.  The  oil  is 
easily  altered  by  exposure  to  the  air.  The  flowers  part  with  this 
fragrant  oil  when  infused  with  hot  oil  or  melted  lard,  and  form 
respectively  "  Oleum  '^  or  "  Unguentum  sambuci  florum."  They 
retain  their  fragrance,  but  somewhat  altered,  when  dried. 

1.  Sambuci  fiores,  P.B.     Elder  Flowers, 
The  fresh  flowers  from  indigenous  plants. 

Characters, — Flowers  small,  white,  fragrant,  crowded  in  cymes. 

2.  Aqua  Sambuci,  P,B,     Elder  Flower  Water. 

Preparation. — Place  10  pounds  of  fresh  elder  flowers,  separated 
from  stalks  (or  an  equivalent  quantity  of  the  flowers  preserved 
while  fresh  with  common  salt),  in  a  still  with  2  gallons  of  water, 
and  distil  1  gallon. 

The  flowers  are  readily  separated  from  their  stalks  by  throwing 
the  cymes  together  in*  a  heap  for  a  night.  A  little  heat  is  developed 
by  which  the  petals  are  loosened,  and  they  may  then  be  shaken 
off  with  the  least  touch. 

This  water  is  used  to  give  a  pleasant  odour  and  flavour  to  lotions 
and  mixtures. 

TJmbelliferj^,  Juss.     The  Parsley  Family. 

This  order  is  easily  recognised  by  very  distinct  features— an  umbellate 
inflorescence,  an  inferior  dicarpellary  ovary,  obsolete  calyx,  distinct  petals, 
and  a  fruit  separating  into  two  monospermous  carpels,  each  of  which,  when 
ripe,  is  suspended  by  a  carpophore,  and  has  usually  5  distinct  ridees,  and  in  the 
intervening  grooves  linear  receptacles  for  volatile  oil  in  the  substance  of  the 
pericarp,  called  vittae.     The  medicinal  i^voperties  of  the  order,  which  includes 
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the  carrot,  parsnep,  celery,  and  angelica,  are  illustrated  in  the  dill,  assafce- 
tida,  and  hemlock. 

CARUM  CARUI,  Linn.     Coirmon  Caraway. 

Caraway  was  known  to  the  Greeks.  It  is  very  widely  distributed, 
being  found,  apparently  wild,  from  Morocco  to  Iceland  and  Fin- 
land, and  as  far  east  as  the  Western  Himalaya.  The  fruits  were 
known  to  the  Arabians,  and  it  appears  that  we  derive  our  name 
for  them  for  the  Arabic  Karawya^  by  which  they  are  still  known 
in  the  East. 

The  plant  is  extensively  cultivat,ed  on  the  clay  land  of  Essex  and 
Kent.  The  biennial  plant  is  cut  in  July,  and  yields  from  4  to  8 
cwt.  of  fruit  per  acre. 

Characters. — Biennial,  about  2  feet  high.  Root  fusiform.  Leaves  bipin- 
nate:  leaflets  eut  into  linear  segments.  Livolucre  wanting,  or  of  one  leaf; 
involucel  none.  Calyx  obsolete.  Petals  5,  obcordate,  with  a  narrow  acute 
inflexed  point.  Fruit  aromatic,  oblong,  a  little  curved,  brownish-coloured. 
Coirpels  with  5  filiform  ridges.  Interstices  with  single  vittm.  Stylopodimn 
depiessed. — Habitat^  meadows  and  pastures  throughout  Europe. — Woodv. 
Med.  Bot.  pi.  45. 

1.  Carui  fructus,  P.B.     Caraway  Fruit. 

The  dried  fruits  cultivated  in  England  and  Germany. 

Characters  and  Constituents. — Fruit  usually  separating  into  two 
parts,  which  are  about  2  lines  long,  slightly  curved,  tapering  at 
each  end;  brown,  with  5  paler  longitudinal  ridges;  having  an  agree- 
able aromatic  odour  and  spicey  taste.  These  fruits,  like  those  of  all 
other  umbelliferous  plants,  resemble  seeds  on  account  of  the  adhe- 
sion of  the  seed  to  the  seed-vessel.  The  seed  is  composed  of  horny 
albumin,  enclosing  at  one  end  a  minute  embryo.  It  is  closely  in- 
vested by  the  pericarp,  which  is  raised  into  ridges,  between  which 
and  in  the  substance  of  the  pericarp  are  found  the  receptacles  in. 
which  the  volatile  oil  is  stored. 

Of  the  medicinal  fruits  of  this  order  those  of  the  caraway  and 
hemlock  most  closely  resemble  each  other,  but  they  are  easily 
known,  caraway  fruits  being  longer  and  thinner,  browner,  haviii^^ 
even  ridges,  and  an  aromatic  taste. 

The  essential  constituent  of  caraway  is  volatile  oil,  of  which  the 
fruits  yield  from  3  to  6  per  cent. 

Pharmaceutical  Uses. — A  constituent  of  Confectio  opii  (1  part  iw 
10  nearly),  C.  piperis  (3  parts  in  20),  Pulvis  opii  compositus  (1  part 
in  2 J),  Tinctura  cardamomi  composita,  T.  Sennse,  and  in  the  pre- 
paration of  the  following: — 

2.  Oleum  Carui,  P.B.     Oil  of  Caraway. 

The  oil  distilled  in  Britain  from  caraway  fruit. 

Characters  and  Composition. — Colourless  or  pale  yellow,  sp.  gr. 
0*938,  odour  aromatic,  and  taste  spicey. 

According  to  Schweizer  and  Yolckel,  it  is  composed  of  carvol 
CjqHj^O  and  carvene  C^oH^g,  in  the  proportion  |  of  the  former  to  J 
the  latter.     Carvol,  sp.  gr.  0.953,  boils  at  440°;  it  is  isomeric  with 
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menthol  (see  p.  473),  myristicol  (see  p.  464),  and  thymol  (see  p.  474). 
With  alcoholic  solution  of  sulphide  of  ammonium  it  forms  the 
compound  2(Ci()Hi40),H2S,  which  crystallises  in  large  yellowish 
acicular  prisms.  Carvene  boils  at  343°;  it  is  a  limpid,  colourless  oil, 
lighter  than  water,  and  forms  a  crystalline  solid  with  hydrochloric 
acid  gas. 

Action  and  Uses. — An  aromatic  stimulant  or  carminative,  resem- 
bling the  volatile  oils  of  the  mints  and  thyme,  and  employed  for 
the  same  purposes,  and  chiefly  as  an  adjunct  to  aperients  to  prevent 
griping. 

Pharmaceutical  Uses. — A  constituent  of  Confectio  scammonii  and 
Pilula  aloes  Barbadensis. 

3.  Aqua  Carui,  P.B.     Caraway  Water. 

Prepared  b}^  placing  1  pound  of  bruised  caraway  fruit  with  2 
gallons  of  water  in  a  suitable  apparatus,  and  distilling  1  gallon. 

A  pleasant  aromatic  vehicle  for  many  medicines. 

FCENIOULUM  DULCE,  Decand.  Sweet  Fennel. 
Fennel  is  indigenous  throughout  Europe.  It  is  the  Ma,Qoid(ioi/  ot 
the  Greeks,  and  was  used  by  the  Romans.  In  the  south  of  Europe 
the  young  shoots  (turiones  fceniculi)  are  brought  to  table,  and  it  is 
used,  as  in  England,  as  a  pot  herb  and  garnish.  The  wild  variety 
{Fenouil  amer)  is  rank  and  bitterish.  It  is  much  cultivated  in 
Italy,  and  in  the  south  of  France  about  Nimes. 

Characters. — Root  perennial.  Stem  somewhat  compressed  at  the  base, 
erect,  branched,  3  to  5  feet  high.  Leaves  much  compounded,  and  cut  into 
fringe-like  segments.  Umbels  with  6  to  8  rays.  Fruit  oblong-cylindrical, 
about  y\  inch  long  and  -^-^  broad. 

1.  Foeniculi  fructus,  P,B.     Fennel  Fruit. 

The  ripe  fruit  imported  from  Malta. 

Characters  and  Constituents. — About  3  lines  long  and  1  broad; 
elliptical,  slightly  curved,  beaked,  having  eight  pale- brown  longi- 
tudinal ribs,  the  two  lateral  being  double;  taste  and  odour  aromatic. 

The  fruit  yields  from  3  to  4  per  cent,  of  volatile  oil,  which  is 
composed  of  anethol  or  anise-camphor  Cjo^i2^5  ^^^  ^  mobile  oil 
isomeric  with  oil  of  turpentine.  Anethol  exists  in  both  a  fluid  and 
crystalline  form.  The  former  distills  at  437°,  and  may  be  thus 
separated;  the  latter  is  deposited  on  exposing  the  crude  oil  to  a  low 
temperature  (see  anise-camphor  below) :  the  crystals  fuse  between  60° 
and  70°,  and,  after  long  keeping,  permanently  assume  the  fluid  form. 

Three  varieties  of  oil  of  fennel  are  met  with — oil  of  sweet  fennel, 
which  has  a  sweet  taste,  and  is  most  highly  esteemed;  oil  of  hitter 
fennel,  prepared  in  the  south  of  France,  from  the  wild  or  bitter  fennel, 
— it  is  distilled  from  the  whole  plant,  and  has  a  bitterish  taste;  and 
Saxon  oil  of  fennel,  which  resembles  the  sweet  oil. 

Besides  tne  essential  oil,  fennel  fruit  contains  sugar  and  about  12 
cent,  of  fixed  oil. 

Action  and  Uses. — Those  of  caraway,  anise,  and  dill. 
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2.  Aqua  Foeniculi,  P.B.     Fennel  Water. 

Prepared  in  the  same  manner  as  Aqua  carui,  and  using  the  same 
proportions  of  fruit  and  water. 

PIMPINELLA  ANISUM,  Linn.     Anise. 

This  annual,  the  'Auio-ou  of  the  Greeks,  is  a  native  of  Egypt  and 
the  Grecian  Archipelago,  and  was  very  early  known  to  the  ancients. 
It  is  cultivated  in  the  warmer  regions  of  the  globe,  but  the  fruit 
does  not  ripen  well  in  England. 

Characters.— Stem  about  1  foot  high,  smooth.  PuidAcal  leaves  heart- 
shaped,  rather  roundish,  lobed,  incised  ;  stem  leaves  biternate  ;  segments 
linear,  lanceolate,  rather  wedge-shaped,  acuminate.  Umbels  on  long  stalks, 
many-ra^'ed,  without  involucres.  Flowers  small,  white.  Calyx  obsolete. 
Petals  obcordate,  with  an  inflexed  point.  Fruit  ovate,  1^  line  long,  covered 
with  a  few  scattered  hairs.  Carpels  with  5  filiform  equal  ridges.  Interstices 
with  3  or  more  vittoe,  Stylopodiiim  tumid.  Styles  of  the  fruit  recurved. — 
Nees  and  Eherm.  275  ;   Woodv.  Med.  Bot.  pi.  180. 

1.  Fructus  Anisi.     Aniseed. 

CJiaracters  and  Constituents. — Fruit  nearly  cylindrical,  about  A 
inch  long,  didymous,  the  two  carpels  being  nearly  separated,  with  a 
short  stalk  and  terminated  by  the  short  styles.  Each  carpel  is  fur- 
nished with  10  ridges.  In  transverse  section  from  25  to  30  oil 
ducts  or  vittae  are  seen,  those  (4  or  6)  on  the  commissure  being  the 
largest.  The  fruit  is  whitish-brown,  like  conium  fruit,  than  which 
it  is  longer  and  not  so  plump,  and  the  outer  surface  is  rough  with 
short  hairs,  and  it  has  a  sweet  aromatic  taste. 

This  fruit  yields  about  2  per  cent,  of  colourless  volatile  oil,  of  sp. 
gr.  0*98  of  a  very  sweet,  warm,  aromatic  taste,  and  the  pleasant 
odour  of  aniseed. 

Between  50°  and  60°  it  congeals  into  a  dense  radiated  mass  of  pure 
white  crystals.  By  pressure  between  folds  of  blotting  paper  a  fluid 
portion,  forming  ^  of  the  whole,  may  be  separated.  This  is  the 
unoxydised  part  of  the  oil;  it  is  isomeric  with  oil  of  turpentine. 
The  remaining  solid  or  oxydised  portion  is  anethol  or  anise-camphor, 
C^oH^gO.  It  is  deposited  in  crystals  from  hot  alcohol;  fuses  at  64°-4, 
boils  at  431°-6,  and  has  the  sp.  gr.  1-014.  It  readily  forms  sub- 
stitution-products with  chlorine  and  bromine.  Under  the  influ- 
ence of  dilute  nitric  acid,  oil  of  anise  is  converted  into  oxalic  and 
anisic  acid,  and  anisyl  hydrate,  CgH^OgjH,  which  is  homologous 
with  oil  of  meadow  sweet  (see  p.  415),  and  has  the  odour  of  new 
hay  or  the  Tonquin  bean.  When  the  substance  is  treated  with 
alcoholic  solution  of  potash,  it  is  converted  into  anisyhc  alcohol, 
CgHgOjHO,  and  anisic  acid,  HCgH^OgO.  The  latter  is  isomeric  with 
methyl-salicylate,  and  may  be  prepared  synthetically.  The  seed 
yields  about  3  per  cent,  of  fixed  oil. 

2.  Oleum  Anisi,  P.B.     Oil  of  Anise. 

The  oil  distilled  in  Europe  from  the  fruit  above  described,  and 
the  oil  distilled  from  the  fruit  of  Illicium  anisatum  (which  see). 
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Anethol,  the  chief  constituent  of  oil  of  anise,  exists  in  several 
plants  besides  the  two  just  mentioned  and  fennel;  thus  it  pervades 
all  parts  of  Myrrhis  odorata  except  the  fruit,  which  is  free  from 
volatile  oil,  and  is  a  constituent  of  Artemisia  Dracunculus  or  Tar- 
ragon. 

Characters. — Colourless  or  pale-yellow,  with  the  odour  of  anise 
and  a  warm  sweetish  taste.  Concretes  at  50°  (proving  the  absence 
of  other  volatile  or  fixed  oils).     The  constituents  are  described  above. 

Action  and  Uses. — Those  of  caraway,  fennel,  and  dill.  It  is  like 
the  other  essential  oils,  slightly  expectorant,  and  in  the  form  of 
lozenge  is  a  favourite  remedy  for  coughs. 

Fharmaceutical  Uses. — A  constituent  of  Tinctura  comphorse  com- 
posita,  T.  opii  ammoniata,  and  the  following: — 

2.  Essentia  Anisi,  P.B.    Essence  of  Anise. 

A  mixture  of  1  volume  of  the  volatile  oil  and  4  volumes  of  rectified 
spirit. 

Dose. — 10  to  20  minims  as  an  aromatic  stimulant  or  carminative. 

CUMINUM  CYMINUM,  Linn.     Cumin. 

This  small  annual,  the  Kumoon  of  the  Arabs,  is  a  native  of  the 
regions  of  the  Upper  Nile,  whence  it  was  very  early  conveyed  to 
the  shores  of  the  Mediterranean,  to  Arabia,  and  India,  and  was 
made  known  to  the  Greeks  from  Egypt.  It  is  extensively  culti- 
vated in  the  East,  and  in  the  south  of  Europe.  England  is  supplied 
from  Sicily,  Malta,  and  Mogadore. 

Characters. — Annual,  from  1  to  2  feet  high.  Leaves  much-divided. 
Segmeiits  long  and  setaceous.  Umbels,  both  general  and  partial,  from  3-5 
rayed,  with  involucres,  of  2-4  simple  or  divided  leaves.  Involucels  halved, 
of  2-4  leaves,  finally  reflexed,  and  exceeding  in  length  the  pubescent  fruit. 
Flowers  white  or  pink.  Calyx  with  5  lanceolate,  setaceous,  permanent  teeth. 
Petals  oblong,  emarginate,  with  an  inflexed  point.  Fruit  laterally  com- 
pressed. Carpels  with  5  primary  filiform  minutely  muricated  ridges  ;  4 
secondary  hairy  ones  ;  channels  oblong,  striated,  minutely  aculeate  under 
the  secondary  ridges,  with  1  vitta  in  each,  and  2  in  the  commissure. — Esenb. 
and  Eherm.  288. 

Characters  and  Constituents. — Cumin  fruits  are  about  J  inch  long 
and  tV  broad,  of  a  light-brown  colour.  In  aroma  they  somewhat 
resemble  caraway;  the  taste  is  warm,  bitterish,  and  aromatic,  but 
not  so  agreeable  as  anise.  They  yield  2|-  per  cent,  of  volatile  oil, 
7*7  oi  fixed  oil,  13  of  resin,  8  of  mucilage  and  gum,  and  15  per  cent, 
of  albumin. 

The  aromatic  properties  of  the  fruit  are  due  to  the  volatile  oil; 
it  is  limpid,  of  a  pale  yellow  colour,  and  sp.  gr.  0*945.  It  is  com- 
posed of  a  mixture  of  about  equal  parts  of  cymol  or  cymene,  C^qH^^, 
and  cuminol  or  cuminaldehyd,  C^QHigO.  Cymol  is  a  fluid  hydro- 
carbon, of  sp.  gr.  '867,  and  boiling  point  350°;  in  odour  it  resembles 
lemons.  It  is  found  in  oil  of  thyme  (see  p.  474),  is  one  of  the  pro- 
ducts of  the  distillation  of  coal  tar,  and  may  also  be  obtained  by  dis- 
tilling camphor  with  phosphoric  anhydride.     Oil  of  turpentine  is 
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hydride  of  cymol,  and  Oppenheim  has  transformed  terpin  (see  p. 
406)  into  cymol.  Cuminol  is  isomeric  with  anethol;  it  has  the 
taste  and  odour  of  cumin;  sp.  gr.  -972,  and  boils  at  428°.  Under 
the  influence  of  nitric  acid  and  other  oxydising  agents  it  is 
converted  into  cuminic  acid,  HCioH^jOg,  which  crystallises  in 
colourless  plates,  and  evolves  an  odour  resembling  that  of  the  bug 
(Gimex  lenticularis).  Heated  with  alcoholic  solution  of  potash, 
cuminol  is  converted  into  cuminic  alcohol,  C^qH^^O,  an  aromatic 
oily  liquid  of  burning  taste,  which  is  isomeric  with  the  oxydised 
constituent  of  oil  of  thyme. 

Action  and  Uses. — Cumin  is  carminative  like  the  other  umbellife- 
rous fruits.     It  is  one  of  the  principal  constituents  of  curry  powder. 

AMMI  COPTICUM,  Linn.     Ajowan. 

This  annual  (the  Ptychotis  Coptica  of  Decand.)  is  cultivated  largely 
in  India,  where  it  has  been  used  from  a  remote  period,  and  is  known 
as  -Ajvdn  or  Omam.  It  is  also  cultivated  as  a  condiment  in  Persia 
and  in  Egypt. 

Characters  and  Constituents. — The  fruits  (ajava  seeds)  resemble 
those  of  parsley ;  they  are  greyish-brown,  rough  from  the  presence 
of  minute  tubercles ;  each  carpel  has  five  prominent  ridges,  the  dark- 
brown  intervening  ridges  enclosing  a  single  vitta,  and  there  are 
two  others  on  the  commissure.  The  bruised  fruits  exhale  a  strong 
odour  of  thyme,  and  have  a  biting  aromatic  taste.  They  yield  from 
5  to  6  per  cent,  of  aromatic  volatile  oil  of  sp.  gr.  '896,  which  con- 
tains about  35  per  cent,  of  tlmjmol  (see  p.  474).  When  the  oil  is 
exposed  to  the  air,  this  is  deposited  in  fine  tubular  crystals.  It  is 
sold  in  the  bazaars  of  India  under  the  name  of  Ajivain-ka-phul  or 
flowers  of  Ajvmin. 

Action  and  Uses. — A  stimulant  carminative.  The  distilled  water 
is  an  article  of  the  Indian  Pharmacopoeia;  it  is  employed  for  the 
relief  of  colic,  and  as  a  pleasant  vehicle  for  nauseous  medicines. 
The  volatile  oil  resembles  that  of  thyme,  and  may  be  substituted 
for  it. 

PETBOSELINUM  SATIVUM,  Hoffm.     Parsley. 

The  fruit  of  the  common  parsley  yields  an  aromatic  volatile  oil 
resembling  that  of  the  fruits  of  other  umbelliferous  plants,  and  a 
neutral  non-nitrogenised  body,  termed  by  the  discoverers,  MM. 
Joret  and  Homolle,  Apiol.  They  obtained  it  by  treating  the 
alcoholic  extract  with  aether,  in  which  the  assiol  is  soluble.  It  is 
a  pale  yellow  oily  liquid,  of  sp.  gr.  1-078,  having  a  peculiar  odour 
and  very  disagreeal)le  taste.  It  is  non- volatile,  insoluble  in  water, 
but  soluble  in  alcohol,  aether,  and  chloroform. 

Action  and  Uses. — Apiol  produces  symptoms  resembling  those 
which  attend  the  action  of  quinia;  thus  15  minims  cause  mental 
excitation  similar  to  that  induced  by  a  large  dose  of  strong  cofi'ee; 
and  from  30  to  60  grains  produce  vertigo,  with  slight  delirium, 
ringing  in  the  ears,  and  severe  frontal   headache.     The  inference 
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from  these  observations,  that  apiol  would  be  beneficial  in  inter- 
mittent fever  and  intermittent  neuralgia,  has  to  some  extent  been 
borne  out  by  clinical  experience,  but  its  effects  are  neither  so  direct, 
so  powerful,  nor  so  permanent  as  quinia.  MM.  Joret  and  Homolle 
also  recommend  apiol  in  atonic  amenorrhoea  and  dysmenorrhoea 
given  for  the  week  preceding  the  expected  period. 

Dose. — In  amenorrhoea  3  grains  twice  a  day,  or  in  a  single  dose  of 
15  grains  as  in  the  treatment  of  ague.  It  must  be  given  in  capsules, 
on  account  of  its  disagreeable  taste. 

CORIANDRUM  SATIVUM,  Linn.     Coriander. 

This  is  the  Gad  of  the  Hebrews  and  the  KJ^/oi/,  Ko^Uvi/ou,  and 
Ko^t»vl^ou  of  the  Greeks,  from  Ko^tg,  a  bug,  in  allusion  to  the  offen- 
sive odour  of  the  bruised  fresh  plant.  It  is  indigenous  to  the 
countries  about  the  Mediterranean  and  Euxine,  and  is  cultivated 
throughout  the  East,  and  to  a  limited  extent  in  England  (the  Eastern 
counties),  where  it  is  occasionally  found  wild. 

Characters. — Annual,  from  1  to  2  feet  high,  round,  striated,  smooth. 
Leaves  bipinnate,  cut;  leaflets  of  the  lowermost  wedge-shaped,  of  the  others 
divided  into  linear  segments.  Calyx  of  5  teeth.  Petals  white,  often  with  a 
tinge  of  pink,  obcordate,  with  an  inflexed  lobe,  the  exterior  ones  radiant  and 
bifid.  Fruit  globose.  Carpels  with  the  primary  ridges  obsolete,  the  4 
secondary  ones  prominent,  keeled.  Interstices  without  vittce.  Commissure 
with  2  vittse.  Seed  excavated  in  the  front,  covered  with  a  loose  membrane.-  — 
Woodv.  Med.  Lot.  pi  181. 

Coriander  is  esteemed  for  its  fruit  (seeds,  as  they  are  called)  both 
in  the  East,  where  it  is  much  employed  as  a  condiment,  and  is  one 
of  the  chief  ingredients  of  curry  powder.  In  Europe  it  is  employed 
by  confectioners  and  distillers. 

1.  Coriandri  fructus,  P.B.     Coriander  Fruit. 
The  dried  ripe  fruit,  cultivated  in  Britain. 

Characters  and  Constituents. — Globular,  nearly  as  large  as  white 
pepper,  slightly  beaked  (the  projection  being  formed  of  the  stylo- 
podium  and  calycine  teeth),  finely  ribbed,  yellowish-brown.  It  is 
composed  of  the  two  adherent  hemispherical  carpels,  and  has  an 
agreeable  aromatic  odour  and  flavour.  When  unripe  the  odour  is 
offensive.  The  fruit  yields  about  ^  per  cent,  of  volatile  oil,  on 
which  the  aroma  depends,  and  13  per  cent,  of  fixed  oil. 

Action. — An  agreeable  stimulant  and  carminative.  Used  by 
cooks  and  gin  distillers. 

Pharmaceutical  Uses. — Coriander  fruit  is  a  constituent  of  Confectio 
sennse,  Mistura  gentianse,  Syrupus  rhei,  Tinctura  rhei,  and  T. 
sennse. 

2.  Oleum  Coriandri,  P. jB.     Oil  of  Coriander.     C^oH^sO. 
The  volatile  oil  distilled  in  Britain  from  coriander  fruit. 
Characters    and    Composition. — Limpid,    yellowish,    having   the 

odour  of  coriander,  and  the  composition  given  above  being  isomeric 
with  borneol  (see  Dryobalanops).     By  the  abstraction  of  a  molecule 
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of  water,  it  is  converted  into  an  oil,  having  the  composition  Ci(,Hiq  , 
and  an  offensive  odour. 

Pharmaceutical  Use, — An  ingredient  of  Syrupus  sennse. 

ANETHUM  GRAVEOLENS,  Linn.     DiU. 

This  plant  is  a  native  of  countries  surrounding  the  Mediterra- 
nean and  of  India.  It  is  the  'Ai/rjOov  of  Dioscorides,  and  was  familiar 
to  the  ancients.  According  to  Prior,  the  English  name  dill  is 
derived  from  the  Norse,  dilla,  to  lull,  in  allusion  to  its  carminative 
properties. 

Characters. — Annual,  1  to  2  feet  high,  every  part  smooth  and  glaucous,  stem 
finely  striated.  Leaves  tripinnated,  with  tine  capillary  segments  like  those  of 
fennel,  petioles  broad  and  sheathing  at  the  base.  Umbels  long-stalked,  with- 
out general  or  partial  involucres.  Calyx  obsolete.  Petals  vsLmished,  yellow, 
roundish,  entire,  involute.  Fruit  lenticular  flat,  of  a  bright  brown  colour  on 
the  rather  convex  back,  surroimded  by  a  pale  membranous  margin.  Carpels 
with  equidistant  filiform  ridges,  the  3  dorsal  acutely  keeled,  the  2  lateral  less 
distinct  and  passing  into  the  margin .  Vitto".  broad,  solitary,  filling  the  whole 
channels,  2  on  the  commissure — Woodv.  Med.  Bot.  pi.  159. 

1.  Anethi  fructus,  P.B.     Dill  Fruit, 

The  fruit  of  the  plant  above  described,  cultivated  in  England,  or 
imported  from  Middle  or  Southern  Europe. 

Characters  and  Constituents. — Oval,  flat  (like  parsnep  fruit),  about 
\  of  an  inch  long  and  tV  wide.  The  Indian  fruit  is  a  little  narrower 
and  more  convex.  The  essential  constituent  is  volatile  oil,  of  which 
the  fruit  yields  about  3  per  cent,  (see  below). 

Uses. — This  fruit  is  employed  as  a  condiment  in  India,  but  its  use 
is  confined  to  medicine  in  Europe. 

2.  Oleum  Anethi,  P.B.     Oil  of  Dill. 

The  volatile  oil  distilled  in  Britain  from  the  fruit. 

Characters  and  Constituents. — Limpid,  pale  yellow,  in  odour  and 
taste  resembling  caraway,  but  sweeter  and  more  delicate.  Accord- 
ing to  Gladstone,  it  is  chiefly  composed  of  a  fluid  hydrocarbon, 
anethene^  isomeric  with  oil  of  turpentine,  of  sp .  gr.  '846,  boiling  at 
343°,  and  having  the  odour  of  lemons.  The  other  constituent  is  an 
oxygenated  oil,  C^qHi^O,  identical  with  carvol  (see  p.  577),  having 
the  same  odour,  and  the  sp.  gr.  '956. 

3.  Aqua  Anethi,  P.B.     Dill  Water, 

Prepared  as  directed  for  Aqua  carui,  using  the  same  proportions 
of  water  and  fruit. 

Action  and  Uses. — A  pleasant  aromatic  carminative.  It  is  em- 
ployed to  relieve  flatulence  in  infants,  and  as  a  vehicle  for  other 
medicines. 

ARCHANGELICA  OFFICINALIS,  Hoffm.     Garden  Angelica. 

This  plant  has  long  been  employed  in  medicine.  It  is  a  doubtful 
native  of  this  country. 
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Characters. — Biennial.  Root  large,  pimgently  aromatic.  /S^em  3  or  5  feet 
high,  hollow,  striated,  rather  glaucous.  Foliage,  stalks,  and  even  flowers  of 
a  bright  glaucous-green.  Leaves  2  or  3  feet  wide,  bipinnated  or  biternate. 
Leaflets  ovate,  lanceolate,  sharply  and  closely  serrated,  all  sessile,  partly 
decurrent,  terminal  one  trifid.  Petioles  much  dilated  at  the  base.  Umbels 
terminal,  globular,  with  dense  secondary  umbels.  Involucre  of  2  or  3  linear 
bracts,  secondary  one  of  about  8  linear-lanceolate  bracts.  Calyx  minutely 
5-toothed.  Petals  ovate,  entire,  acuminate,  incurved.  Fruit  nucleated. 
Carpels  or  half- fruits  with  3  dorsal  thick-keeled  and  2  marginal  corky  ridges, 
the  latter  dilated  aito  broad  wings.  Interstices  without  vittce.  Seed  free,  with 
numerous  vittse.  Habitat,  watery  places  in  the  northern  parts  of  Europe. — 
Eng.  Bot.  t.  2561. 

The  whole  plant  when  bruised  diffuses  a  strong  and  rather 
grateful  odour.  The  root,  when  wounded  in  the  spring,  exudes  an 
odorous  yellow  juice  :  when  dried,  the  root  is  wrinkled,  of  a  greyish- 
brown  externally,  and  white  internally;  it  has  a  warm  and  bitterish 
taste.  The  stem  and  leaf  stalks,  cut  in  May,  when  they  are  tender, 
are  made  into  a  preserve  with  sugar.  The  fruits  have  the  same 
odour  and  taste,  depending  on  the  presence  of  volatile  oil.  The 
other  ingredients  of  the  root  are  resin,  bitter  extractive,  gum,  starch, 
water,  and  woody  fibre. 

Action.  Uses. — Aromatic,  stimulant,  and  stomachic.  An  in- 
fusion of  the  root  or  fruit  may  be  given. 

CONIUM  MACXJLATUM,  Linn,     Hemlock. 

This  is  the  Kaustoi/  of  the  Greeks  and  the  Gicuta^  of  the  Romans. 
The  objection  that  their  descriptions  of  the  plant  are  insufficient  to 
distinguish  it  from  other  Umbelliferse,  applies  to  accounts  of  other 
medicinal  plants,  even  in  comparatively  modern  works.  Hemlock 
is  the  shokran  of  the  Arabs,  who  give  chuniun  and  kunion  as  its 
Greek  name,  and  give  bunj-roomee,  or  Turkish  hunj,  as  another 
name.  The  name  hunj  is  applied  to  Henbane,  while  Datura  is 
hunj-dushtee.     Hemlock  was  reintroduced  into  practice  l)y  Storck. 

Characters. — Root  biennial,  fusiform,  whitish,  a  little  fleshy,  and  often  2 
feet  long,  and  an  inch  in  diameter  at  the  crown.  Stems  2  to  6  feet  high, 
erect,  round,  smooth,  spotted  with  dull-coloured  purple  spots.  Leaves  large, 
shining,  of  a  deep-green  colour,  tripinnate,  on  long  furrowed  petioles, 
sheathing  at  the  base.  Leaflets  lanceolate,  pinnatifid,  with  the  lower  lobes 
incised,  the  otliers  toothed.  Umbels  numerous,  terminal,  composed  of  many 
general  as  well  as  partial  rays  ;  general  involucre  of  from  3  to  7  leaflets, 
ovate,  cuspidate  with  meml)ranous  edges,  partial  involucre  of  3  leaflets  on 
one  side,  ovate  lanceolate,  shorter  than  the  umbels.  Calyx  obsolete.  Petals 
5,  white,  obcordate  with  inflexed  apices.  Stamens  5.  Styles  spreading. 
Fruit  ovate,  compressed  laterally.  Carjjels  with  5  prominent,  equal,  undu- 
lated, primary  ridges,  of  which  the  lateral  ones  are  marginal.  Channels  with 
many  stritie,  but  no  vittas. — Hedges  and  waste  places  throughout  Europe  ; 
found  in  Greece  by  Sibthorp,  in  Cashmere  by  Falconer.  Flowers  in  Jime  and 
July.     Fruit  ripe  in  August  and  September. — Flor.  Lond.  fasc.  ii.  pi.  17. 

All  parts  of  the  hemlock  are  pervaded  by  active  princijDle,  but 

*  Hemlock  must  not,  from  the  similarity  of  name,  be  confounded  with  Cicuta, 
macylata.  Cicuta  virosa  occurs  in  Cashmere,  where  it  is  called  Zehr-googul, 
or  poison-turnip.     Persian,  Salep-e-Shaitan,  or  Devil's  Salep. 
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it  is  chiefly  contained  in  the  leaves  and  fruit.  I  have  examined 
the  root  dug  up  in  January,  just  as  the  leaves  are  beginning  to 
spring,  with  the  following  results  : — It  yielded  about  56  per  cent,  of 
juice,  of  sp.  gr.  1*0228,  of  acid  reaction,  a  carrot  odour,  and  a  sweet 
carrot  taste,  and  contained  albumin,  abundance  of  sugar,  chlorine 
and  phosphoric  acid  and  a  trace  of  sulphuric  acid,  combined  with 
potassium,  sodium,  calcium,  and  magnesium.  A  fluid  ounce  of 
crude  juice  yielded  20  grains  of  extract,  which  left  1 '3  grain  of  ash. 


Yig.H.—ConiummacuJafum.     d,  flower;   c,  fruit;    6,  transverse- -and a,   vertical 

section  of  fruit. 

Compared  with  the  other  parts  of  the  plant,  the  root  contains  only 
a  very  small  proportion  of  conia.  It  also  contains  a  bitter  resin, 
and  the  two  neutral  bodies  which  I  have  described  under  the  names, 
rhizoconine  and  rhizoconylene  (see  "  Old  Yeget.  Neur."). 

1.  Conii  folia,  P.B.     Hemlock  leaves. 

The  fresh  leaves  and  young  branches;  also  the  leaves  separated  from 
the  branches  and  carefully  dried^  gathered  from  wild  British  plants 
when  the  fruit  is  beginning  to  form. 

Characters  and  Constituents. — Fresh  leaves  decompound,  smooth,^ 
arising  from  a  smooth  stem,  with  dark  purple  spots;  dried  leaves  ot 
a  full  green  colour  and  characteristic  odour.  The  leaf  rubbed  with 
solution  of  potash  gives  out  strongly  the  odour  of  conia. 
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Hemlock  leaves  have  the  same  active  constituents  as  the 
fruit  (see  below),  but  in  much  smaller  quantity,  and  this  is  partially 
dissipated  by  drying,  and  ultimately  lost  altogether.  The  leaves 
contain  a  large  quantity  of  a  very  bitter  and  nauseous  oleo-resin. 
According  to  Crichton,  they  yield  12 '8  per  cent,  of  ash,  consisting 
chiefly  of  chloride  of  sodium  and  phosphate  of  lime. 

I  have  been  enabled,  by  the  kindness  of  Mr  Henry  Deane  of 
Clapham,  to  estimate  physiologically  the  quantity  of  conia  con- 
tained in  the  fresh  leaf  and  in  the  leaf  immediately  after  it  is 
carefully  dried  by  exposure  to  the  air.  The  fresh  leaves  are  reduced 
to  J  of  their  weight  in  course  of  drying,  and  1  ounce  of  the  dry  leaf 
therefore  represents  4  ounces  of  the  fresh.  From  comparative 
observations  (see  Practitioner,  1870,  p.  335,  et  seq.),  I  estimate 
that  the  fresh  leaf  contains  about  J  per  cent,  of  conia  at  most,  and 
that  one-half  of  this  is  lost  in  the  process  of  drying.  The  dried 
leaf,  therefore,  conl;ains  twice  as  much  conia  as  an  equal  weight  of 
the  fresh.  This,  however,  is  only  true  of  the  recently  dried  leaf,  for 
by  keeping  it  rajDidly  loses  conia,  and  at  the  end  of  a  year  contains 
merely  a  trace. 

Adulteration. — The  leaves  of  several  species  of  Cheer ophfllum, 
especially  the  common  species  G.  Anthriscus,  and  those  of  AlJthusa 
Gynapium  or  Fool's  parsley,  are  liable  to  be  confounded  with 
hemlock  leaves.  The  leaves  of  the  common »  species  of  Chsero- 
jDhyllum  are  easily  distinguished  by  their  pubescence.  Those  of 
Fool's  parsley  are  as  bright  and  smooth  as  hemlock  leaves,  but  the 
incisions  of  the  leaflets  are  not  acute,  like  those  of  hemlock,  and  the 
entire  leaf  is  not  a  third  of  the  size  of  a  hemlock  leaf.  The 
development  of  the  odour  of  conia  on  the  addition  of  solution  of 
]3otash  is  of  course  a  conclusive  test. 

Pharmaceutical  Uses. — The  dried  leaves  are  a  constituent  of  the 
Cataplasma  conii;  and  the  fresh  leaves  are  the  source  of  the  Succus 
and  Extract. 

2.  Conii  Fructus.     Hemlock  Fruit, 

The  dried  fruit. 

It  has  been  conclusively  shown  by  Sir  K.  Christison,  Dr  Manlius 
Smith,  and  myself,  that  the  immature  fruit  contains  a  larger 
amount  of  conia  than  the  dry;  and  I  have  further  proved  that 
the  fruit  undergoes  such  rapid  deterioration  by  keeping,  that  the 
commercial  article  which  is  chiefly  derived  from  the  Continent  is 
almost  destitute  of  the  active  principle. 

The  fruits  contain  the  largest  amount  of  conia  just  before  they 
come  to  maturity,  that  is  when  they  have  attained  their  full  size, 
but  are  still  soft  and  green.  At  this  stage  they  should  be  collected, 
spread  out  in  thin  layers  on  porous  paper,  dried  in  a  warm, 
shady  room,  at  about  the  temperature  of  80°,  and  then  preserved  in  a 
dry  place  in  well-closed  tin  canisters.  With  these  precautions  they 
will  retain  their  virtues  unimpaired  for  more  than  a  year.  They 
evolve  a  powerful  hemlock   odour  and   taste,   and  being  thinner 


ALKALOIDS  OF  HEMLOCK.  587 

and  darker  than  tlie  ripe  fruits,  more  closely  resemble  caraway 
fruits. 

Characters  and  Constituents. — Broadly  ovate,  about  J  inch  long, 
compressed  laterally.  Carpels  (or  half  fruits)  with  five  waved  or 
crenated  ridges,  of  the  colour  and  size  of  aniseed,  but  shorter. 
Reduced  to  powder  and  rubbed  with  solution  of  potash,  they  give 
out  strongly  the  odour  of  conia. 

The  ripe  fruit  contains  a  variable  amount  ot  conia^  C8Hi,3N  =  125 
but  never,  it  appears,  more  than  |  per  cent. ;  conhydria  CgHi^NO, 
Methyl-conia  CqII^^{C'H.^)N  ,  a  third  alkaloid  apparently  composed  of 
Cj^HigN,  and  a  volatile  oil.  The  active  properties  depend  on 
conia. 

Pharmaceutical  Uses. — The  preparation  of  Tinctura  conii. 

3.  Conia  (Conylia,  Coniine,  or  Conine), 

Is  a  colourless,  volatile,  oily  liquid,  of  sp.  gr,  0-89,  boiling  at  339°-8, 
and  having  a  disagreeable  penetrating  animal  odour  and  biting  taste. 
It  is  slightly  soluble  in  water,  and  to  a  greater  extent  in  cold  than  in 
hot;  it  is  freely  soluble  in  alcohol  and  in  aether;  and  being  strongly 
alkaline,  neutralises  the  strongest  acids  completely,  and  precipitates 
many  of  the  metallic  oxydes  from  their  salts,  but  its  salts  are  either 
uncrystalhsable  or  very  deliquescent.  Exposed  to  the  air  it  rapidly 
absorbs  oxygen  and  is  converted  into  a  brown  semi-solid  substance. 
When  acted  upon  by  iodide  and  methyl  or  of  aethyl,  an  atom  of 
hydrogen  is  displaced  and  replaced  by  one  of  methyl  or  sethyl.  Conia 
indeed  contains  the  hydro-carbon,  conylene  C^H^^ ,  which  has  been 
separated  by  Wertheim,  and  the  relationship  of  the  above  men- 
tioned compounds  may  be  thus  represented : — 

Conia,  CgHi^N  =     H,(C8Hi4)N 

Conhydria,      CgtL^NO       =      H,(C3Hi4)N,H20 
Methvl-conia,  CgH.^N         =     CH3(C8Hj,)N. 
Ethyl-conia,    CjoH^gN        =     CgHsCCgH^JN. 

Conhydria  is  strongly  alkaline,  and  may  be  sublimed  in  colourless 
prisms.  When  heated  with  phosphoric  anhydride  it  is  converted  into 
conia  and  water.  Conia  is  usually  obtained  by  distilling  the  plant 
with  an  aqueous  solution  of  potash,  but  as  the  alkaloid  is  partially 
decomposed  in  this  crude  process,  it  is  not  fitted  for  the  detection 
of  minute  quantities  of  the  alkaloid.  The  following  plan  may  then 
be  adopted  : — Exhaust  the  solid  containing  the  conia  with  water  con- 
taining 1  per  cent,  of  sulphuric  acid  ;  or  acidulate  the  suspected 
fluid  with  sulphuric  acid.  Evaporate  the  fluid  spread  out  in  a  thin 
layer  in  a  current  of  warm  air  to  a  syrupy  consistence,  and  mix  it 
with  an  equal  bulk  of  solution  of  potash  in  a  long  burette,  and 
agitate  the  mixture  with  an  equal  bulk  of  sether  ;  draw  off  the  fluid, 
and  wash  it  again  with  a  fresh  portion  of  aether.  On  distilling  the 
separated  portions  of  aether  by  a  warm- water  bath,  the  conia,  more 
or  less  pure,  remains.  The  impure  akaloid  is  shaken  with  a  little 
water  acidulated  with  sulphuric  acid,  by  which  means  it  is 
separated  from  oily  or  resinous  matter.     The  alkaloid  is  again  set 
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free  by  excess  oi  caustic  potash,  and  removed  from  the  mixture  as 
before  by  shaking  with  aether.  The  isolation  being  completed  by 
the  gentle  evaporation  of  the  aether. 

Action. — The  active  properties  of  hemlock  are  exclusively  due  to 
conia :  they  are  therefore  appropriately  considered  in  this  place. 

A  moderate  dose  of  hemlock  (3  to  6  fluid  drachms  of  the  succus) 
produces,  in  the  course  of  thirty  or  forty  minutes,  a  slight  impair- 
ment of  motor  power,  inducing  a  sense  of  fatigue  when  walking  up 
hill ;  and  if  the  body  be  supported  on  one  leg,  this  will  be  weak 
and  shaky:  the  adaptation  of  the  eye  becomes  so  sluggish,  that 
whenever  it  is  shifted  to  a  nearer  or  more  distant  object,  a 
haze  or  mist  overspreads  the  field  of  vision,  inducing  a  sense  of 
giddiness,  imtil  the  eye  is  again  rested  upon  some  object.  This 
effect,  combined  with  the  im23airment  of  voluntary  power,  induces 
an  inclination  to  unsteadiness  of  gait,  and  the  attention  is  strongly 
aroused  to  control  the  voluntary  movements.  These  effects  continue 
for  about  half  an  hour,  and  then  disappear  as  suddenly  as  they 
came  on,  leaving  the  patient  in  the  possession  of  the  customary 
vigour.  After  larger  doses  the  individual  is  suddenly  overtaken, 
while  walking,  with  a  general  tiredness  and  a  special  weakness  of 
the  knees,  as  if  he  had  walked  to  the  full  extent  of  his  powers ; 
there  is  strange  feeling  of  lightness  and  powerless  of  the  legs,  and  a 
tendency  to  drop  forward  on  the  knees,  associated  with  some  giddi- 
ness and  a  feeling  of  heaviness  over  the  eyes.  If  the  subject  should 
be  a  delicate  man;  or  a  woman  engaged  in  a  sedentary  occupation, 
she  would  be  suddenly  overwhelmed  with  a  sense  of  swimming 
and  muscular  lethargy,  and  on  attempting  to  rise  from  her  chair,  she 
would  need  to  repeat  and  increase  her  effort  twice  or  thrice  before 
she  succeeded;  then  she  would  be  conscious  of  weakness  of  the 
legs,  and  on  attempting  to  walk  would  reel,  and  perhaps  fall.  The 
visual  effects  are  proportionally  strong;  the  letters  of  the  book  she 
is  reading,  or  the  needle-work  in  which  she  is  engaged,  suddenly 
become  confused,  and  on  raising  the  eyes  to  a  distant  object,  the 
field  of  vision  is  hazy  and  disordered,  and  objects  appear  double  or 
multi23le,  overlapping  and  deranging  each  other.  In  woman,  the 
muscular  weakness  is  usually  first  perceptible  in  the  upper  ex- 
tremities; and  as  the  depression  of  motor  power  swiftly  overwhelms 
them,  she  drops  the  child  that  may  be  in  her  arms,  or  the  object 
she  has  in .  her  hands.  If  the  dose  has  been  a  sufficient  one,  she 
falls,  and  soon  becomes  incapable  of  voluntary  movement,  the 
limbs  being  flaccid  like  one  in  a  state  of  complete  alcoholic  intoxi- 
cation. There  is  complete  ptosis,  and  the  pupils  are  moderately 
dilated.  Neither  the  pulse  (apart  from  the  apprehension  caused  by 
the  sudden  invasion  of  these  symptoms),  the  respiration,  nor  the 
intelligence  are  in  the  least  affected.  The  patient  converses  calmly, 
and  expresses  herself  as  being  extremely  comfortable.  There  is  no 
direct  hypnosis,  but  the  complete  state  of  muscular  repose  and 
ptosis  by  which  the  attention  to  external  objects  is  excluded, 
strongly  predispose  to  slumber.     I  have  sometimes  induced  these 
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effects  in  women,  and  frequently  in  young  children,  producing 
complete  relaxation  of  the  voluntary  muscular  system,  hut  without 
affecting  speech  or  deglutition ;  hut  in  strong  men  such  a  condition 
is  never,  to  my  knowledge,  induced  without  a  very  decided  impli- 
cation of  the  tongue  and  gullet, — the  muscles  of  mastication  are  so 
nearly  paralysed,  that  it  is  with  some  difficulty  that  the  patient 
can  bite  through  a  piece  of  soft  bread;  the  speech  is  slow  and 
thick,  from  relaxation  of  the  tongue  ;  the  voice  is  low  and  gruff, 
from  corresponding  relaxation  of  the  laryngeal  muscles,  and  deglu- 
tition is  either  very  slowly  performed  or  impossible.  Such  are  the 
full  effects  of  conium,  or  coneism,  as  I  have  called  them,  when  the 
drug  is  carried  to  the  fullest  extent.  Beyond  this  it  is  hardly 
safe  to  go;  for  we  already  trench  on  the  involuntary  acts:  the 
respiration  indeed  is  not  appreciably  affected,  but  when  the  coneism 
has  passed  off,  sighing  and  a  feeling  of  aching  or  weary  oppression 
around  the  margin  of  the  ribs  is  complained  of,  indicating  a 
temporary  depression  of  the  respiratory  function  and  sluggish  action 
of  the  diaphragm. 

If  larger  doses  be  given  there  is  complete  paralysis,  with  loss  of 
speech ;  the  respiratory  function  is  graclually  depressed,  and,  ulti- 
mately failing  altogether,  death  results  from  asphyxia.  The  mind 
and  senses  remain  intact  to  the  last. 

Such  are  the  effects  of  hemlock,  and  they  are  simply  due  to 
paralysis  of  the  centres  of  motion — first,  of  the  corpora  striata,  and 
afterwards  of  the  centres  of  motion  in  the  cord.  They  are  the  same 
for  all  animals.  Arguing  from  experiments  on  frogs,  some  experi- 
menters have  concluded  that  the  muscular  paralysis  is  due  to  a  direct 
action  of  the  drug  on  the  peripheral  extremities  or  "  end  organs"  of 
the  motor  nerves,  because  they  find — firstly,  that  after  conium  poison- 
ing galvanism  of  the  nerves  fails  to  induce  contraction  in  the  muscles ; 
secondly,  if  the  poison  be  prevented  access  to  a  given  set  of  muscles 
by  ligature  of  the  artery  or  arteries  supplying  them,  irritation  of  the 
nerves  going  to  these  muscles  produces  contraction  in  them;  thirdly, 
if  all  the  tissues  of  the  leg  of  a  frog  excepting  only  the  main  nerve 
be  severed,  and  the  animal  be  then  poisoned  by  conia — when  palsy 
is  complete  in  all  the  rest  of  the  body,  and  contraction  of  the  muscles 
cannot  be  induced  by  galvanising  the  motor  nerves — the  muscles  of 
the  severed  leg  respond  not  only  to  electrical  irritation  of  its  nerve, 
but  also  to  stimuli  applied  to  distant  parts  of  the  body  (Pelvette 
and  Martin-Damourette).  Those  who  interfere  thus  rudely  with  the 
intricate  mechanism  of  the  animal  frame  should  be  careful  to 
tell  us  the  amount  and  value  of  the  disturbances  which  their  crude 
experiments  introduce,  and  not,  as  they  do,  thoughtlessly  assume 
that  such  disturbances  do  not  exist.  Thus,  in  reference  to  the 
experiment  last-mentioned : — surgeons  credit  the  knife  with  a  stimu- 
lant action ;  and  certainly  those  animals  who  are  gifted  with  sensa- 
tion do  experience  an  unusual  irritation  in  severed  parts,  and  it 
might  fairly  be  assumed  that  such  direct  and  severe  irritation  in  the 
severed  nerves  of  a  part  would  effectually  antagonise  a  sedative 


590  USES  OF  HEMLOCK. 

influence  on  the  nerve  centres.  Of  course,  if  the  centres  of  motion 
of  the  spinal  cord  as  well  as  those  in  the  brain  were  completely 
paralysed,  no  motion  could  be  elicited  in  muscles  under  any  circum- 
stances ;  but  so  long  as  the  animal  breathes,  the  spinal  cord  is  not 
wholly  paralysed  by  the  conium,  and  therefore  irritation  of  the 
nerve  of  the  severed  limb  (which  of  course  contains  efferent  fibres), 
or  of  any  portion  of  the  skin,  may  be  expected  to  produce  reflex 
contractions  in  a  limb,  to  the  nerves  of  which  the  poison  has  been 
prevented  access,  and  in  which  the  effect  of  the  poison  on  the  nerve 
centres  is  antagonised  by  local  irritation. 

Further,  Drs  Davidson  and  Dyce  Brown  give  evidence  in  support 
of  the  central  action  of  conium.  They  find  that  after  ligature  of 
the  femoral  artery  in  the  cat,  the  limb  lost  power  under  the  in- 
fluence of  conia  as  rapidly  as  the  others.  From  personal  experience 
of  the  action  of  conium,  and  extensive  observations  of  its  effects  in 
health  and  disease,  I  conclude  that  at  first  conium  chiefly  expends 
its  power  on  the  corpora  striata,  and  in  many  individuals  to  the 
extent  of  producing  complete  paralysis  of  all  the  voluntary  muscles 
before  its  action  is  at  all  manifest  on  the  spinal  cord ;  that  the 
motor  centres  of  this  part  of  the  nervous  system  are  the  last  to  be 
affected,  and  that  the  fatal  result  is  due  to  obliteration  of  the  function 
of  these  centres.  It  may  perhaps  be  granted  that  the  conductivity 
of  the  motor  nerves  is  diminished  in  the  same  order.  Fatal  doses 
of  conium,  of  course, '  diminish  the  temperature  of  the  body  by 
depressing  the  respiratory  function. 

Conia  appears  to  undergo  rapid  decomposition  in  the  blood  ;  for 
I  have  failed  to  detect  any  trace  of  it  in  this  fluid,  in  the  urine,  or 
in  any  of  the  other  fluids  of  the  body. 

Medicinal  Uses. — Since  conium  acts  as  a  sedative,  and  in  sufficient 
doses  as  a  paralyser  to  the  centres  of  motion,  its  remedial  effects  are 
obvious  ;  but  it  must  be  remembered  that  its  influence  on  the  centres 
of  involuntary  movement  is  much  weaker  than  that  on  the  corpora 
striata,  and  that  a  decided  sedative  action  on  the  spinal  cord  can 
only  be  induced  by  very  large  doses.  Since  the  action  of  conium 
is  directly  antagonistic  to  that  of  strychnia,  they  may  be  regarded 
as  direct  antidotes.  For  the  same  reason  conium  is  the  most  appro- 
priate remedy  in  tetanus.  My  friend  Mr  F.  Mavor,  of  Park  Street, 
has  found  it  most  efficacious  in  the  treatment  of  this  disease  in  the 
horse ;  and  in  the  only  case  in  which  I  have  been  able  to  use  it  in 
the  human  subject  the  relaxing  eftect  was  complete.  The  treatment, 
however,  was  adopted  too  late  to  prevent  a  fatal  result  in  this  case ; 
for  the  patient  had  been  sinking  for  some  days  with  mortification 
of  both  feet.  In  chorea  I  have  found  conium  more  beneficial  than 
any  other  remedy ;  and  when  the  disease  is  due,  as  it  commonly  is, 
to  idiopathic  irritation  of  the  corpora  striata,  the  beneficial  effects 
are  most  marked.  When  the  nervous  affection  is  clue  to  rheumatic 
irritation,  the  remedial  effects  of  conium  are  less  ol^vious,  and  this 
drug  should  be  used  only  as  an  adjunct  to  the  treatment  appropriate 
for  rheumatism.     But  it  is  in  the  undue  excitement  of  the  motor  centres 
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arising  from  dentition  that  I  have  found  hemlock  most  valuable. 
In  these  cases  it  acts  as  opium  does  on  the  unquiet  brain,  soothing 
the  excited  centres  to  rest,  and  regulating  and  strengthening  them 
by  repose.  In  epilepsy  from  dentition,  conium  is  equally  serviceable, 
but  in  emotional  or  peripheral  ejDilepsies  conium  is  useless.  In 
cramp  or  spasm  of  the  voluntary  muscles,  as  in  spasmodic  torticollis, 
I  have  found  conium  give  relief;  and  if  the  disease  be  not  of  long 
standing  it  will,  if  given  in  sufficient  doses  and  for  a  proper  time, 
effect  a  cure.  In  very  chronic  cases,  where  the  spasmodic  move- 
ments have  become  habitual,  it  gives  relief.  So  also  in  the  early 
stage  of  paralysis  agitans,  when  only  one  limb  is  affected,  and  the 
body  is  not  as  yet  debilitated  by  the  disease,  conium  brings  relief. 
In  spasms  of  the  orbicularis  which  attends  keratitis,  and  sometimes 
cataract,  hemlock  is  invaluable,  and  completely  excludes  any 
necessity  for  incision  of  this  muscle. 

In  laryngismus  stridulus  and  other  spasmodic  affections  of  the 
larynx,  and  in  spasm  of  the  gullet,  hemlock  is  the  appropriate 
remedy,  and  the  patient  should  be  brought  well  under  its  influence 
before  any  attempt  be  made  to  remove  foreign  bodies  from  the 
gullet  or  stomach.  In  Storck's  time  hemlock  was  lauded  as  a 
remedy  for  cancer  and  scrofula,  but  since  it  has  no  influence  over 
the  nutritive  functions,  it  cannot  possibly  control  constitutional 
diseases ;  still,  by  virtue  of  its  powerfully  antispasmodic  action,  it 
may  give  much  relief  in  cancer  when  a  sphincter  is  involved  in  the 
disease.  The  drug  early  obtained  a  reputation  for  depressing  the 
sexual  function,  and  where  there  is  undue  excitement  it  certainly 
does  exercise  a  very  beneficial  effect. 

In  acute  mania,  associated  as  it  so  often  is  with  an  exaggerated 
development  of  muscular  power,  or  undue  excitement  of  the  motor 
centres,  conium  is  invaluable.  It  may  often  be  advantageously 
combined  with  opium. 

Dose. — Whatever  may  be  the  affection  for  which  hemlock  is  pre- 
scribed, the  dose  must  be  sufficient  to  produce  coneism  to  a  greater 
or  less  extent.  In  most  cases  some  drooping  of  the  eyelids,  with 
relaxation  of  the  orbicularis,  giving  them  a  swollen  appearance, 
sluggish  movement  of  the  eyeball,  laziness  of  vision,  with  giddiness 
and  weakness  of  the  knees,  are  the  indications  of  moderate  coneism 
and  of  a  proper  effect.  A  dose  which  does  not  readily  induce  some 
or  all  of  these  symptoms  cannot  be  expected  to  do  good  in  the  dis- 
orders for  which  the  remedy  is  suited. 

Further,  the  dose  of  conium  must  be  proportionate  not  to  the 
muscular  strength,  but  to  the  motor  activity.  A  restless  child  will 
therefore  require  a  much  larger  dose  than  a  sluggish  adult.  Persons 
in  advanced  life,  and  with  a  damaged  respiratory  function,  are  those 
most  readily  affected  by  hemlock. 

Conia  in  my  hands  has  not  proved  a  satisfactory  drug,  for  it  is 
variable  both  in  strength  and  action.  It  is  very  prone  to  change, 
and  should  therefore  be  converted  by  the  manufacturer,  as  soon  as 
it  is  isolated,  into  a  solution  of  acetate  or  sulphate.     Even  in  this 
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case  there  will  be  considerable  variation  in  strength,  for  it  would 
appear  to  be  partially  changed  into  methyl-conia  in  the  process  of 
distillation.  This  may,  perhaps,  be  obviated  by  extracting  it  with- 
out heat,  as  in  the  process  above  given.  Dr  J.  Wilkie  Burman,  who 
has  extensively  employed  conia  hypodermically,  found  some  speci- 
mens produce  in  his  own  person  exceptional  and  dangerous  symp- 
toms {West  Riding  Lun»  Asy.  Eep.  vol.  ii).  For  these  reasons  it  is 
necessary  to  find  the  value  of  each  new  sample  of  conia,  and  the 
dose  at  first  should  not  exceed  ^^  of  a  minim,  given  subcutaneously, 
and  be  increased  until  the  symptoms  of  coneism  above  mentioned 
are  induced.  To  produce  decided  coneism  in  a  strong  active  man, 
from  J  to  ^  minim  is  usually  required,  and  full  effects  may  be  ex- 
pected to  follow  1  minim.  Given  by  the  stomach,  we  may  com- 
mence with  i  minim.  Conia  is  a  powerful  local  irritant,  and 
whether  administered  by  the  stomach  or  skin,  should  always  be 
previously  neutralised  by  acetic  or  sulphuric  acid. 

The  subcutaneous  use  of  conia  is  indicated  in  tetanus,  strychnia 
poisoning,  and  in  acute  mania.  Coneism  is  developed  within  fifteen 
minutes,  and,  after  a  moderate  dose,  persists  for  about  1-|  hour. 
When  the  patient  has  been  brought  fully  under  the  influence  of  the 
drug  by  one  or  two  doses,  then  its  further  exhibition  must  be 
carefully  determined  by  the  state  of  the  muscles  (and  those  of  mas-  ■ 
tication  may  be  taken  as  the  guide)  and  the  extent  of  the  respira- 
tory movements.  When  the  muscles  are  relaxed  and  the  respira- 
tions are  of  only  very  moderate  extent,  and  do  not  exceed  12  in  the 
minute,  an  interval  of  two  or  three  hours  should  elapse  before 
another  dose  is  given. 

Treatment  of  Poisoning  hy  Hemlock. — Diffusible  stimulants,  forced 
exercise,  artificial  respiration,  and  warmth  to  the  extremities. 

4.  Succus  Conii,  P.B.     Hemlock  Juice. 

Prepared  from  the  fresh  leaves  in  the  mannner  and  proportions 
directed  for  henbane  juice. 

This  preparation  varies  according  to  season  and  locality ;  in  fact, 
it  is  dependent  on  the  succulency  of  the  plant.  A  strong  juice  has 
a  dark,  reddish-brown  colour,  a  high  specific  gravity — 1012  to  1016, 
and,  as  compared  with  a  lighter-coloured  juice,  it  may  be  twice  or 
three  times  stronger.  Much  of  the  succus  is  prepared  from  the 
leaves  and  shoots  of  the  plant  before  the  flower  stem  is  developed. 
When  the  juice  is  prepared  from  plants  in  which  the  fruit  is  be- 
ginning to  form  according  to  the  directions  of  the  Pharmacopoeia, 
a  pleasant  and  efficient  drug  for  ordinary  use  is  obtained;  but  since 
the  maximum  dose  of  this  lor  a  man  of  ordinary  strength  is  between 
2  and  4  fluid  ounces,  it  is  too  weak  a  preparation  for  many  cases. 

Dose. — From  2  fluid  drachms  to  2  fluid  ounces.  In  the  treatment 
of  chorea  in  young  children  I  begin  with  2  drachms,  and  increase  it 
daily  by  one  or  two  drachms  until  the  projDer  degree  of  coneism  is 
inducecl.  In  adults  I  usually  commence  with  a  fluid  ounce. 
When  an  efficient  dose  !;■  ii^ached,  it  is  usually  unnecessary  to  repeat 
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it  for  twelve  or  twenty-four  hours.  Some  children  under  six  years 
of  age  will  take  a  fluid  ounce  twice  in  the  twenty-four  hours.  The 
effects  usually  appear  aloout  half  an  hour  after  taking  the  dose,  and, 
according  to  the  amount,  continue  for  one  to  three  hours,  and  then 
disappear. 

6.  Tinctura  Conii,  P.B,     Tincture  of  Hemlock. 

Prepared  by  exhausting  2^  ounces  of  bruised  hemlock  fruit  with  1 
pint  of  'proof  spirit  in  the  manner  directed  for  tincture  of  aconite 
and  obtaining  1  pint  of  the  tincture. 

This  is  an  useless  preparation.  I  have  taken  2  fluid  ounces  of  it 
at  a  dose  without  any  other  effect  than  that  produced  by  an  equiva- 
lent quantity  of  alcohol.  According  to  Geiger,  1  ounce  of  ripe  fruit 
yields  only  3  grains  of  conia;  and  assuming  the  fruit  to  be  in  no 
degree  deteriorated  by  keeping,  a  pint  of  the  tincture  could,  at 
most,  contain  only  7^  grains  =  0*375  grain  of  conia  in  a  fluid  ounce 
—a  quantity  insufficient  to  produce  slight  coneism  in  a  weakly 
person.  Under  the  most  favourable  conditions,  therefore,  the 
quantity  of  fruit  prescribed  is  not  nearly  sufficient.  The  following 
is  offered  in  its  stead: — 

6.  Tinctura  Conii  fructus  viridis.     Tincture  of  the  immature  fruit 

of  Hemlock. 

Prepared  by  exhausting  5  ounces  of  dried  immature  fruity  ground 
(see  p.  586),  or  8  ounces  of  the  undried  immature  fruit,  crushed,  with 
1  pint  of  proof  spirit,  and  obtaining  1  pint  of  the  tincture. 

Bose. — 2  to  8  fluid  drachms  =  :|  to  2  grains  of  conia,  and  always 
commencing  with  the  smallest  dose. 

7.  Extractum  Conii  liquidum.     Fluid  Extract  of  Hemlock. 
Preparation. — Eeduce  1  pint  of  the  tincture  of  the  immature  fruit, 

previously  mixed  with  2  fluid  drachms  of  dilute  sulphuric  acid,  to 
4^  fluid  ounces  by  rapid  distillation  at  a  temperature  not  exceeding 
212°.  Set  the  product  by  for  a  fortnight,  and  then  filter  from  de- 
posited oleo-resin,  and  add  \  fluid  ounce  of  rectified  spirit. 

The  acid  is  added  to  prevent  volatilisation  of  the  conia.  This 
preparation  resembles  the  very  efficient  liquid  extract  so  long  pre- 
pared by  Dr  Squibb  of  New  York  from  the  immature  fruit. 

Dose. — \  to  2  fluid  drachms,  always  commencing  with  the  smallest 
dose. 

8.  Extractum  Conii,  P.B.     Extract  of  Hemlock. 

Prepared  from  the  juice  of  the  leaves  and  young  branches  in  the 
manner  directed  for  extract  of  henbane. 

When  prepared  by  vacuum  apparatus  from  herb  in  the  best  con- 
dition, this  extract,  I  find,  does  not  contain  more  than  1  per  cent,  of 
conia;  and  if  subjected  to  the  long  exposure  required  when  vacuum 
pans  are  not  used,  as  in  the  ordinary  process,  still  less.  From  40  to 
80  grains  of  the  best  extract  are  required  to  produce  moderate  cone- 
ism.   Hence  this  preparation,  which  has,  according  to  some  authors, 
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effected  wonderful  cures,  is  practically  inert.  The  preparation  next 
following  is  offered  as  a  substitute. 

Pharmaceutical  Uses. — A  constituent  of  Pilula  conii  composita 
and  Vapor  conige. 

9.  Extractum  Conii  alcoholicum.   Alcoholic  Extract  of  Hemlock. 
Preparation. — Rapidly  distil  off  the  spirit  from  the  tincture  of 

the  immature  fruit,  evaporate  to  a  syrupy  consistence,  and  then  add 
sufficient  powdered  liquorice  (about  ^  part),  and  mix  thoroughly, 
so  that,  when  cold  and  after  exposure  to  a  moist  air  for  twenty-four 
hours,  it  is  of  the  proper  consistence  to  form  pills. 

Without  the  use  of  the  liquorice  powder  a  bright  yellowish- 
brown,  brittle,  but  very  deliquescent  extract  is  obtained,  from  3  to 
5  grains  of  which  produce  moderate  coneism.  The  addition  of  the 
liquorice  powder  obviates  the  difficulties  which  would  result  from 
its  deliquescent  properties,  while  it  does  not  inconveniently  dilute 
the  extract. 

Dose. — 5  to  10  grains. 

10.  Vapor  Conise,  P.B.     Inhalation  of  Conia. 

Preparation. — Mix  together  60  grains  of  extract  of  hemlock,  1  fluid 
drachm  of  solution  of  potash,  and  10  fluid  drachms  of  vjater. 

The  potash  sets  free  a  large  quantity  of  ammonia,  and,  if  the 
extract  be  exceptionally  good,  about  half  a  grain  of  conia. 

Use. — Put  20  minims  (=  nearly  0*002  grains  of  conia)  of  the 
mixture  on  a  sponge,  in  a  suitable  apparatus,  so  that  the  vapour  of 
hot  water  passing  over  it  may  be  inhaled.  Since  the  quantity  of 
conia  in  the  above  form  is  too  minute  to  relieve  spasm,  and  that  its 
sedative  effects  would  be  more  than  neutralised  by  the  simultaneous 
evolution  of  ammonia,  the  following  form  is  offered  as  a  substitute : 
— Dissolve  1  grain  of  conia  in  \  fluid  drachm  of  rectified  spirit,  and 
add  it  to  a  mixture  of  1  fluid  drachm  of  rectified  spirit  and  2-^ 
drachms  of  water.     20  minims  contain  t5-  of  a  grain  of  conia. 

If  the  peripheral  ends  of  nerves  were  alone  affected  by  conium 
this  would  appear  to  be  a  direct  way  of  relieving  spasm  of  the  bron- 
chial tubes,  but  the  prescription  seems  to  imply  that  the  local  irri- 
tant action  of  conia  has  been  overlooked. 

11.  Pilula  Conii  composita,  P.B.     Compound  Hemlock  Pill. 

A  mixture  of  5  parts  of  extract  of  conium  and  1  part  of  pow- 
dered ipecacuanha,  as  much  treacle  being  used  as  is  necessary  to 
form  a  pill  mass.  When  made  with  the  alcoholic  extract  of  conium, 
this  pill  is  an  useful  antispasmodic  expectorant,  very  serviceable  for 
the  relief  of  spasmodic  cough,  or  the  laryngeal  spasm  which  attends 
tubercular  or  syphilitic  disease  of  the  part. 

12.  Cataplasma  Conii,  P.B.     Hemlock  Poultice. 

Preparation. — Mix  1  ounce  of  hemlock  leaf  in  poivder  with  3 
ounces  of  linseed  meal,  and  gradually  add  them  to  10  fluid  ounces 
of  boiling  water,  with  constant  stirring. 

1  ounce  of  the  recently  dry  leaf  is  equivalent  to  4  ounces  of  the 
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fresh  leaf,  and  contains  about  2  grains  of  conia,  but  tlie  leaf  usually 
employed  contains  only  a  trace  of  the  alkaloid.  The  poultice  may 
be  used  as  a  mild  antispasmodic  in  affections  of  the  larynx. 

NARTHEX  ASSAFCETIDA,  Falconer.     Assafoetida. 

Assafoetida,  a  product  of  Persia  and  Affghanistan,  is  mentioned  in 
the  ancient  Sanscrit  Amera  Cosha,  The  ancients  highly  esteemed 
a  gum-resin  which  the  Romans  called  Laser,  and  the  Greeks  oVd<r 
KvQYi'joc'Uog,  or  the  Cyreniac  Juice,  from  being  produced  in  that 
country.  The  plant  aiT^cpiou  yielding  it  was  an  umbelHfer,  and  is 
represented  on  the  coins  of  Gyrene.  It  has  been  discovered  of  late 
years,  and  named  Thapsia  silphium.  This  Laser  had  become  scarce 
even  in  the  time  of  Pliny,  who,  as  well  as  Dioscorides,  describes 
another  kind  as  obtained  from  Persia,  India,  and  Armenia,  which 
was  probably  the  same  that  was  known  to  the  Hindoos.  A\T.cenna 
describes  hulteet  as  of  two  kinds  :  one,  of  good  odour,  from  Ghiruana 
(Gyrene'?);  and  the  other  foetid,  the  present  Assafoetida.  The  term 
assa  is  no  doubt  of  Oriental  origin,  since  it  is  applied  to  other  gum- 
resins.     (See  Benzoin). 


Fig.  ^b.—Narthex  Assafoetida,  Falc.     Grown  in  the  Botanic  Gardens  at  Saharunpore. 

Characters. — A  gigantic  herbaceous  plant.  Stem  erect,  10  feet  high, 
branched  above.  Root  perennial,  fusiform,  3  inches  in  diameter  at  the 
summit,  abounding  in  a  white,  milky,  fcetid  alliaceous  juice.  Leaves  18 
inches  long,  light-green,  bipinnate,  leaflets  linear,  obtuse,  entire  or  sinuate; 
upper  leaves  destitute  of  laminae,  composed  of  large  sheathing  petioles. 
Umbels  terminal  compound;  involucres,  both  general  and  partial,  w^anting; 
secondary  umbels  with  very  short  rays  aggregated  into  round  pseudo-capitula. 
Flowers  small,   only  a  portion  fertile.      Calyx  nearly  obsolete,   5  minute 
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points.  Stylopodia  urceolate  and  plicated,  with  a  sinuous  margin.  Styles 
liliforra,  retlexed  in  the  ripe  fruit,  rather  short.  Fruit  from  7  to  15,  ripening 
on  the  partial  umbels,  supported  on  short  stalks.  Carpels  broadly  ellip- 
tical, 5  to  6  lines  long  by  3  to  4  lines  broad,  tiat,  thin  foliaceous,  but  some- 
what convex  in  the  middle,  with  a  dilated  border,  generally  unequal-sided, 
of  a  dark  reddish-brown  towards  the  centre,  lighter  towards  the  margin. 
Ridges  5;  the  3  dorsal  filiform,  slightly  crested  towards  their  confluence  at  the 
apex;  the  lateral  lost  in  the  border,  but  distinctly  seen  on  the  commisure, 
and  confluent  with  the  middle  nerve  of  the  latter.  The  dilated  border  as 
wide  as  the  space  occupied  by  the  3  middle  ridges.  Vittm  in  the  dorsal  fur- 
rows large  and  broad,  usually  solitary,  but  sometimes  double  or  dichotomous, 
with  a  small  branch,  in  the  broadest  side  of  the  margin,  turgid  with  a  foetid 
juice;  vittae  of  the  commissure  varying  from  4  to  6,  very  unequal  and  variable; 
the  outer  often  branched,  and  covering  the  border  with  a  beautiful  network  of 
anastomosing  ramifications.  Seed  flattened.  Carpophores  persistent,  twice 
the  length  of  the  pedicles.  Habitat. — Provinces  of  Khorassan  and  Laar  in 
Persia,  extending  to  the  plains  of  Toorkostan  on  the  Oxus,  north  of  the 
Hindoo  Khoosh  Mountains,  and  across  from  Beloochistan  through  Candahar 
and  other  provinces  of  Affghanistan  to  the  eastern  side  of  the  valley  of  the 
Indus. — Falcon  MS.;  Assafcetida  disgunensis,  Kaempf.,  Amoenit.  Exot. 
p.  535 ;  Ediii.  Roy.  Sac.  Trans,  vol.  xxii.  plates  20,  21. 

Ferula  alliacea,   Boiss    (Flora  Orientalis,   ii.,   pi.   995),  or    Angusa, 
e  xhales  an  intense  alliaceous  odour,  and  is  probably  a  source  of  assafcetida . 


Fig.  96. — Narthea:  Assafoetida.  1-4  Carpels  of  the  natural  size.  5.  Carpels  in  Ksempfer's 
Herbarium,  dorsal  aspect.  6.  Transverse  section  of  carpels  enlarged.  7.  Seed 
natural  size.    8,  Two  Petals  of  a  barren  flower  enlarged.  , 

The  plant  above  described  appears  to  be  true  Assafcetida  dis- 
gttnensis,  or  "  Hingiseh  '^  of  Ksempfer.  No  oi  her  botanist  seems  to 
have  met  with  it  since  it  was  examined  in  situ  by  that  excellent 
and  careful  observer  a  century  and  a  half  ago,  until  Dr  Falconer 
discovered  it  in  1838  in  the  valley  of  Astore  or  Hasora,  north  of 
Kashmir. 
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Dr  Falconer,  after  comparison  of  his  materials  with  Ksempfer's 
description  and  figures  (Amcen,  Exot.  p.  537),  and  with  his  original 
specimens  contained  in  the  Banksian  collection  in  the  British 
Museum,  found  them,  so  far  as  a  comparison  could  be  instituted,  to 
agree  in  every  essential  respect. 


Fiff.  97.—Narthex  Assafcetida.  9.  Ovary.  Style  and  Stylopodium  enlarged.  10.  Partial 
UmlDel,  with  fertile  flowers.  11.  Uml)el  of  barren  flowers.  12.  Partial  Umbel  in 
fruit  with  persistent  Carpophores. 

Lindley,  in  his  Flora  Medica,  p.  45,  after  an  abridgement  of 
Ksempfer's  description,  states  (it  is  not  mentioned  upon  what 
evidence),  the  vittse  of  the  back  to  be  "about  20  or  22,  interrupted, 
anastomosing,  and  turgid  with  assafoetida:  of  the  commissure  10.^^ 
This  account  will  apply  to  the  fruit  of  a  species  of  Ferula,  but  it  is 
entirely  at  variance  with  the  characters  presented  by  the  fruits  of 
the  plants  observed  by  Keempfer  in  Persia,  and  by  Dr  Falconer 
in  Astore. 

Assafoetida  is  produced  in  the  dry  southern  provinces  of  Persia, 
as  in  the  mountains  of  Fars  and  of  Beloochistan,  hut  chiefly  in 
Khorassan  and  Affghanistan;  likewise  to  the  north  of  the  Hindoo 
Khoosh  range  of  mountains,  where  it  was  found  by  Burnes,  and 
also  in  Wood's  expedition  to  the  Oxus.  Dr  Falconer  found  it  in 
Astore,  introduced  the  plant  into  the  Saharunpore  Botanic  Garden, 
as  mentioned  in  Dr  Royle's  Productive  Resources  of  India^  p.  223, 
and  has  obtained  from  it  a  small  quantity  of  assafoetida.  He  sent 
home  numerous  seeds,  which  were  distributed  from  the  India  House 
to  several  gardens.  Assafoetida  is  now  cultivated  in  Affghanistan 
and  the  Punjaub.  It  is  conveyed  on  camels  into  India  across  the 
Punjaub  and  Bhawulpore,  and  is  sold  in  large  quantities  at  the 
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Hudwar  Fair.  It  is  also  conveyed  down  the  Indus  and  by  the 
Persian  Gulf  to  Bombay. 

M.  Bushe,  a  late  traveller,  states  that  the  mode  of  collecting  assa- 
foetida  in  Persia  at  the  present  day  is  exactly  the  same  as  that 
described  by  Ksempfer  160  years  ago.  It  is  obtained  by  making 
incisions  into  or  taking  successive  slices  of  the  top  of  the  root,  and 
then  collecting  the  produce,  which  is  united  in  masses,  and  in  this 
state  is  usually  met  with  in  commerce. 

Besides  the  gum-resin,  the  fruit  of  Narthex  Assafmtida  is  im- 
ported into  India  from  Persia  and  Affghanistan,  under  the  name  of 
^' Anjoodan,'^  being  the  epithet  applied  to  the  seed  of  the  "Heengseh,'' 
or  "  Hulteet,"  by  Aviceuna,  also  quoted  by  Ksempfer,  and  used  by 
the  Indo-Persian  and  Arabic  writers  generally  in  describing  the 
assafoetida  plant.  Another  umbelliferous  fruit,  called  Dooqoo 
(  =  loiZytog  ?),  which  Falconer  found  to  belong  to  a  species  of  Ferula, 
is  also  imported  with  it,  possibly  as  a  substitute  for  "Anjoodan," 
which  it  closely  resembles.  The  species  of  Ferula  yielding  this 
fruit  may  furnish  some  one  of  the  obscurely-known  gum-resins 
resembling  assafoetida  produced  in  Persia. 

1.  Assafoetida,  F.B.     Assafoetida. 

A  gum-resin  obtained  in  Affghanistan  and  the  Pimjaub,  by  the 
incision  from  the  living  root  of  the  plant  above  described. 

Characters  and  Constituents. — In  irregular  masses,  partly  composed 
of  tears,  moist  or  dry.  The  colour  of  a  freshly  cut  or  broken  piece  is 
opaque-white,  but  gradually  becomes  purplish-pink.  Taste  bitter 
acrid;  odour  foetid,  alliaceous  and  persistent.  It  dissolves  almost 
entirely  in  rectified  spirit  (absence  of  earthy  or  starchy  impurities), 

Assafoetida  yields  from  3  to  5  per  cent,  of  volatile  oil,  and  traces 
of  malic,  acetic,  formic,  and  valerianic  acids,  and  is  otherwise  com- 
posed of  about  60  per  cent,  of  resin  and  40  of  gum.  The  volatile 
oil  is  pale  yellow,  of  a  pungent  and  very  repulsive  odour  of 
assafoetida,  and  a  w^arm  but  not  acrid  taste;  it  contains  from  20  to 
25  per  cent,  of  sulphur,  and  boils  at  280°,  with  the  evolution  of 
sulphide  of  hydrogen;  this  also  occurs  when  it  is  exposed  to  the 
air,  and  the  oil  acquires  an  acid  reaction. 

The  resin  is  almost  wholly  soluble  in  sether  and  in  chloroform, 
and  contains  ferulaic  acid,  C^qH^qO^,  which  forms  irridescent 
prisms,  soluble  in  boiling  water.  It  is  homologous  with  eugetic 
acid.  When  fused  with  potash  it  is  resolved  into  carbonic,  oxalic,  and 
the  fatty  acids ;  the  resin  yields  with  caustic  potash  resorcin,  CgHgOg, 
a  white  crystalline  homologue  of  orcin  (see  p.  363);  subjected  to  dry 
distillation,  the  resin  yields  oils  of  a  green  or  purple  tint,  and  about 
|-  per  cent,  of  umhelliferone,  CgH^Pg,  which  is  isomeric  with  quinone, 
and  forms  beautiful  rhombic  prisms,  w^hich  are  soluble  in  boiling 
Avater,  in  alcohol,  and  in  aether,  and  may  be  distilled  unchanged; 
but  when  fused  with  potash  yields  resorcin.  The  aqueous  solution 
of  umhelliferone  displays  on  the  addition  of  an  alkali  a  brilliant 
blue  fluorescence. 
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Action  and  Uses. — Stimulant,  carminative  and  reputed  to  be  emme- 
nagogue.  In  the  East  it  is  chiefly  used  as  a  condiment  instead  of 
garlic.  It  is  emjjloyed  in  medicine  to  relieve  the  flatulent  distension 
which  often  accompanies  hysteria,  chorea,  and  epilepsy,  and  for  the 
relief  of  flatulent  colic. 

Dose. — 5  to  20  grains,  in  one  of  the  following  forms  : — 

2.  Enema  Assafcetidse,  P.B.     Assafoetida  Enema. 

Prepared  by  rubbing  30  grains  of  assafcEtida  into  an  emulsion, 
with  4  fluid  ounces  of  water  added  gradually. 
Used  to  relieve  flatulent  distension  of  the  colon. 

3.  Tinctura  Assafoetidae,  P.-S.     Tincture  of  A ssafmtida. 
Preparation. — Macerate  2-|-  ounces  of  assafcetida,  in  small  frag- 
ments, in  15  fluid  ounces  of  rectified  spirit,  for  seven  days,  with 
occasional  agitation;  then  filter,  and  add  sufficient  rectified  spirit  to 
make  1  pint  of  the  tincture. 

Dose. — ^  to  1  fluid  drachm.  It  forms  an  emulsion  with  water, 
and  may  be  employed  to  form  the  enema,  6  fluid  drachms  being 
mixed  with  4  fluid  ounces  of  mucilage  of  starch. 

4.  Spiritus  Ammonias  foetidus,  P.B.      Foetid  Spirit  of  Ammonia, 

Seep.  111. 
This   preparation  contains   the  volatile  oil  of  assafoetida  above 
described,  which  must  be  regarded  as  its  essential  constituent. 
Dose. — "I  to  1  fluid  drachm, 

5.  Pilula  Assafoetidse  composita,  P.B.     Compound  Assafoetida  Pill. 
Preparation, — Heat  2  ounces  each  of  assafoetida^  galbanum,  and 

myrrh,  and  1  ounce  of  treacle  all  together  in  a  water  bath,  and  stir 
the  mass  until  it  assumes  an  uniform  consistence. 
Dose. — 5  to  20  grains. 

6.  Pilula  Aloes  et  Assafoetidse,  P.B.     Aloes  and  Assafoetida  Pill. 
A  mixture  of  equal  parts  of  aloes,  assafoetida,  and  soap.     See  p. 

400. 

FERULA  GALBANIFLTJA,  Boiss.  and  Buhse,  and   F.   RUBRI- 
CAULIS,  Boissier.     Galbanum-yielding  Plants. 

These  are  large  umbelliferous  plants,  with  thin  compressed  fruits, 
^  inch  long  and  |:  inch  broad,  growing  plentifully  on  the  slo^Des  of 
t,he  mountain  ranges  of  Northern  Persia. 

Galbanum  is  supposed  to  be  the  Chelhenah  of  Scripture  (see  Cycl. 
of  Biblical  Lit),  the  x^'^l^^'^''^  of  Hippocrates,  and  Dioscorides,  who 
gives  fcsrc^TTiou  as  an  additional  name.  Theophrastus  states  it  to  be 
the  produce  of  a  Panax,  Dioscorides  of  a  Ferula  of  Syria,  Arabic 
and  Persian  authors  seem  to  have  been  well  acquainted  with  the 
plant,  as  they  give  kinneh  and  nafeel  as  its  names,  and  barzud  as 
that  of  the  gum-resin.  D'Herbelot  states  that  this  is  the  same  as 
the  pirzed  of  the  Persians,  who  call  the  plant  yielding  it  giarkhust. 
Whatever  the  plant  may  be,  it  is  as  yet  unknown  to  botanists. 
Lobel  attempted  to  ascertain  it  by  sowing  some  of  the  seeds  which 
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he  found  attaclied  to  galbaiiiim,  and  obtained  Ferula  Ferulago,  a 
native  of  North  Africa  and  of  Asia  Minor,  but  which  is  not  known 
to  yield  galbanum;  while  Bubon  galbaniferum,  which  is  sometimes 
adduced,  is  a  native  of  the  Cape  of  Good  Hope. 

The  most  recent  and  reliable  information  on  this  much-contested 
point  is  derived  from  the  personal  inquiries  made  by  Buhse  and 
Kotschy  in  their  Persian  travels.  The  former  tells  us  that  he  found 
the  plant  (Ferula  galhaniflua),  from  which  galbanum  is  prepared, 
growing  on  the  declivities  of  the  Demawend  mountains,  at  elevations 
varying  from  4000  to  8000  feet.  He  considers  it  all  but  identical 
with  F.  ruhricaulis  (Berg,  und  Schmidt,  Offiz.  Gewdchse,  iv.  tab.  31, 
b.),  differing  only  in  the  absence  of  the  commissural  vittse  of  the 
fruit.  The  natives  called  the  plant  khassuch.  Borszczow  {Die 
Phar.  Ferulaceen,  St  Petersb.  1860)  states  that  the  gum-resin  of  F. 
ruhicaulis  is  collected  arouad  Hamadan,  and  constitutes  Persian 
galbanum.  Some  consider  the  galbanum  of  Persia  to  be  so  distinct 
from  that  commonly  obtained  from  the  Levant,  that  it  must  be  the 
product  of  a  different  plant. 

Galbanum  is  imported  from  India  and  the  Levant,  having  pro- 
bably been  brought  down  the  Persian  Gulf. 

1.  Galbanum,  P.B.     Galbanum. 

A  gum-resin  derived  from  an  unascertained  umbelliferous  plant. 
Imported  from  India  and  the  Levant. 

Characters  and  Constituents. — In  irregular  tears,  about  the  size  of 
a  hazel  nut,  usually  agglutinated  into  masses,  of  a  greenish-yellow 
or  rich-brown  colour;  translucent,  having  a  heavy,  not  unpleasant 
odour,  remotely  resembling  savin  and  garlic,  and  an  acrid  bitter 
alliaceous  taste. 

Galbanum  yields,  when  distilled  with  water,  7  per  cent,  of  vola- 
tile oil,  and  is  composed  of  60  per  cent,  of  resin,  and  about  35  of  gum. 
'The  volatile  oil  is  a  colourless  liquid,  boiling  at  about  325°,  having 
the  concentrated  odour  of  the  gum-resin,  and  forming  with  dry 
hydrochloric  acid  a  crystalline  compound,  C^QH^gHCl .  The  resin  is 
soft;  it  is  soluble  in  a3ther  and  alkaline  solutions.  When  heated  to 
212°  for  some  time  with  hydrochloric  acid,  it  yields  nearly  1  per 
cent,  of  umhelliferone  (see  p.  598),  which  may  be  removed  from  the 
acid  liquid  by  means  of  tether  or  chloroform.  It  exists  preformed 
in  the  gum-resin,  for  the  characteristic  blue  fluorescence  which  it 
develops  in  the  presence  of  alkalies  is  displayed  when  a  drop  of 
ammonia  is  added  to  water  in  which  a  lump  of  galbanum  has  been 
macerated  for  a  short  time.  Umhelliferone  is  formed  in  less 
quantity  in  other  aromatic  umbelliferse.  The  resin  yields,  on  dry 
distillation,  a  fine  blue  aromatic  and  bitter  oil,  which  Kachler 
has  found  to  be  composed  of  a  colourless  oil,  CjQH|g,  and  a  blue  oil, 
CiqHjj^O,  which  boils  at  552°,  and  appears  to  be  identical  with 
blue  oil  of  chamomile.  When  the  resin  is  fused  with  caustic  potash 
it  furnishes  6  per  cent,  of  resorcin  (see  p.  598),  acetic,  and  volatile 
fatty  acids. 
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Action  and  Uses.  —  Stimulant,  carminative,  and  expectorant. 
Spread  on  leather,  it  is  nsed  as  mild  stimulant  plaster  to  the  chest 
and  indolent  swellings  of  the  joints.  It  is  a  constituent  of  Pilula 
assafoetidse  composita,  and  of  the  following: — 

2.  Emplastrum  Galbani,  P.B.     Galhanum  Plaster. 

Preparation. — Melt  1  ounce  each  of  galhanum  and  ammoniacum 
together,  and  strain.  Then  add  them  to  1  ounce  of  yellow  wax  and 
8  ounces  of  lead  plaster  melted  together,  and  mix  the  whole 
thoroughly. 

Uses. — A  mild  stimulant  plaster,  employed  to  give  support  to 
joints  weakened  by  rheumatism,  or  thickened  from  degeneration 
of  the  synovial  membrane. 

DOREMA  AMMONIACUM,  Don.     The  Ammoniacum  Plant. 

The  ammoniacum  of  Dioscorides  (3  c.  88  or  98),  and  of  Pliny,  has 
been  ascertained  by  Lindley  and  Falconer  to  be  the  produce  of 
Ferula  Tingitana.  It  grows  in  Cyrenaic  Africa,  near  the  temple  of 
Jupiter  Ammon,  from  which  it  derives  its  name.  Morocco  ammo- 
niacum is  still  an  article  of  commerce  between  Egypt  and  Arabia. 
It  somewhat  resembles  the  Persian  drug,  the  produce  of  Dorema 
ammoniacum^  a  greyish  gigantic  herb  with  leafless  branches, 
bearing  numerous  minute  ball-like  umbels  of  small  flowers. 

Characters. — Root  large,  perennial.  Stems  7  to  9  feet  high,  about  4  inches 
in  circumference  at  the  base,  clothed  with  glandular  down,  glaucous.  Leaves 
large,  petiolate,  somewhat  bipinnate,  2  feet  long ;  pinnae  usually  3  pairs, 
remote  :  lower  leaflets  distinct ;  superior  ones  confluent,  deeply  pinnatifid  ; 
segments  oblong,  mucronate,  quite  entire,  or  rarely  a  little  lobed,  coriaceous, 
veined  beneath,  1-5  implies  long,  and  J  to  2  inches  broad,  destitute  of  in- 
volucres ;  petiole  ribbed,  pubescent,  much  dilated,  and  sheathing  at  the  base. 
Umbels  proliferous,  racemose,  partial  umbels  globose,  on  short  peduncles, 
usually  disposed  in  a  spicate  manner.  Flowers  sessile,  immersed  in  wool. 
Calyx  teeth  acute  membranous.  Petals  white,  ovate,  with  an  intlexed  point. 
Disk  large,  fleshy,  cup-shaped,  with  a  plicate,  rather  lobulate  margin. 
Stamens  and  styles  yellow,  the  latter  complanate,  recurved  at  the  apex. 
Stigma^s  truncate.  Ovary  densely  woolly.  Fruit  elliptic,  dorsally  com- 
pressed, with  a  broad  flat  margin.  Carpels  with  3  distinct  filiform  ridges 
near  the  middle,  and  alternating  with  them  4  obtuse  secondary  ridges  (two  of 
the  primary  ridges  confluent  with  the  margins) ;  vittoe  1  to  each  secondary 
ridge,  1  to  each  primary  marginal  ridge,  and  4  to  the  commissure,  of  which 
2  (the  exterior  ones)  are  very  small.  Hahitat. — The  desert  regions  of  Persia, 
from  Shahrud  in  the  north-west  to  the  southern  shores  of  the  Sea  of  Aral. — 
Don,  Trans.  Linn.  Soc. 

The  plant  abounds  in  juice,  which  readily  exudes  on  the  slightest 
puncture :  M.  Fontanier  says,  spontaneously.  Captain  Hart  states 
that  when  the  plants  have  attained  perfection,  about  the  middle  of 
June,  innumerable  beetles  pierce  it  in  all  directions.  The  juice 
soon  l)ecomes  dry,  and  is  picked  off.  The  finest  pieces  being  kept 
separate,  form  the  ammoniacum  in  tears  of  commerce,  which  vary 
in  size,  are  yellow  externally,  and  of  a  white,  opaline,  or  waxy 
appearance  when  fractured.  These,  when  pressed  together,  form 
lump    or  amygdaloid  Ammoniacum,  in  which  the    tears  appear 
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agglutinated  together  by  a  softer  material,  often  mixed  with  some  of 
a  darker  colour.     In  the  inferior  kinds  the  tears  are  less  abundant, 
and  impurities,  as  sand,  fruit  of  the  plant,  &c.,  are  intermixed. 
1.  Ammoniacum,  P.B.     Ammoniacum. 

A  gum-resin  derived  by  exudation  from  the  plant  above  described, 
and  collected  in  Persia  and  the  Punjaub. 

Characters  and  Constituents. — In  tears  or  masses;  the  former  vary- 
ing in  size  from  a  pea  to  a  hazel-nut,  externally  deep  cream-coloured 
darkening  to  cinnamon-brown,  internally  milky- white,  and  break- 
ing with  a  smooth,  shining  fracture;  the  masses  composed  of 
agglutinated  tears,  somewhat  resembling  benzoin;  hard  and  brittle 
when  cold,  but  readily  softened  with  heat.  Has  a  faint  odour,  and 
a  bitter,  subacrid,  nauseous  taste.  Rubbed  with  water  it  forms  a 
nearly- white  emulsion  like  milk. 

Ammoniacum  yields,  when  distilled  with  water,  nearly  2  per 
cent,  of  volatile  oil,  about  70  per  cent,  of  resin,  and  28  of  gum.  The 
volatile  oil  is  the  essence  of  the  gum-resin,  possessing  the  concen- 
trated odour  and  taste  of  the  drug.  It  is  lighter  than  water,  and 
according  to  some  chemists  contains  a  little  sulphur.  The  resin  is 
partly  acid  and  partly  neutral.  The  gum-resin  is  destitute  of  um- 
belliferone,  but  yields  a  little  resorcin  when  fused  with  potash. 

Action  and  Uses. — A  stimulant  expectorant,  chiefly  prescribed  in 
chronic  catarrh.  It  may  be  used  like  galbanum  as  a  stimulant 
plaster. 

Dose. — 10  to  20  grains,  in  the  form  of  emulsion  or  pill. 

Pharmaceutical  Uses. — A  constituent  of  Emplastrum  ammoniaci 
cum  hydrargyro,  E.  galbani,  Pilula  scillse  composita,  and  P.  ipeca- 
cuanhse  cum  scilla. 
2.  Mistura  Ammoniaci,  P.B.    Ammoniacum  Mixture. 

Prepared  by  rubbing  J  ounce  of  ammoniacum  in  coarse  powder, 
with  8  fluid  ounces  of  water  gradually  added  to  form  an  emulsion, 
and  finally  straining  through  muslin. 

Dose. — J  to  1  fluid  ounce. 

Other  Gum-Eesins  furnished  by  Umbelliferous  Plants. 

1.  Sagapenum,  like  the  following,  has  been  known  to  us  since  the 
time  of  the  Greeks.  Dioscorides  describes  it  as  the  produce  of 
a  Ferula  growing  in  India,  and  we  have  no  more  recent  information. 
It  is  the  sulcheenuj  of  the  Arabs,  who  gave  sagafioon  as  its  Greek 
name.  It  reaches  India  from  the  Persian  Gulf  or  the  coasts  of 
Arabia,  but  the  supply  is  extremely  limited. 

Sagapenum  is  of  a  brownish-yellow  or  olive  colour,  chiefly  in 
masses  composed  of  agglutinated  tears,  sometimes  in  separate 
tears;  these  are  more  or  less  transparent,  soft,  and  of  a  waxy  con- 
sistence. It  has  an  alliaceous  odour  and  acrid  taste,  similar  to 
but  less  powerful  than  that  of  assafoetida.  Pelletier  found  it  to 
be  composed  chiefly  of  resin  and  gum,  with  about  11 '8  per  cent,  of 
volatile  oil;  but  Brandes  found  only  3*7  of  the  last.  Unlike  assa- 
foetida, the  broken  surface  does  not  become  pink  on  exposure. 
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2.  Opopanax  is  described  by  Dioscorides  as  the  produce  of  iroLvaices 
'HpaK\€Lou,  a  plant  of  Boeotia  and  Arcadia,  which  has  been  identified 
with  the  present  Opopanax  Ghironum,  referred  by  Sprengel  to  the 
genus  Ferula.  It  is  found  also  in  the  open  fields  of  the  south  of 
France,  of  Italy,  Sicily,  and  Greece,  and,  according  to  Merat  and 
De  Lens,  also  in  Syria  and  the  East.  Docloens  first  grew  this  plant 
from  seeds  found  attached  to  pieces  of  opopanax;  and  he  states  that 
when  wounded  in  warm  weather,  especially  near  the  root,  a  juice 
exudes,  which  concretes  into  a  gum  resembling  opopanax.  But 
there  is  no  proof  that  this  plant  yields  the  opopanax  of  commerce, 
which  reaches  India  either  from  the  Persian  Gulf  or  the  coast  of 
Arabia,  and  is  called  juiva  sheer ^  or  the  milk  of  juwa,  as  it  was  by 
Serapion.  Opopanax  was  formerly  imported  into  this  coimtry  from 
Turkey;  in  the  time  of  Matthioli  it  was  obtained  from  Alexan- 
dria.    It  is  now  rarely  met  with. 

Opopanax  occurs  in  irregular-shaped  but  usually  angular  pieces 
of  a  reddish-yellow  colour,  sometimes  speckled  with  white  from 
the  interior  having  become  recently  exposed;  of  a  strong,  rather 
foetid  odour,  and  of  a  bitter  acrid  taste;  sp.  gr.  1-62.  It  is  com- 
posed chiefly  of  resin  and  gum,  with  5  "9  per  cent,  of  volatile  oil, 
which  may  be  separated  by  distillation.  It  will  form  an  emulsion 
with  water. 

Action.  Uses. — Antispasmodic.  It  formerly  enjoyed  a  high 
repute,  as  its  name  indicates,  and  was  an  ingredient  of  the 
Theriaca. 

EURYANGIUM  SUMBUL,  Kauffmann.     Musk-Root. 

This  is  a  tall  perennial  plant  like  a  Ferula.  The  root  was  intro- 
duced into  Russia  about  fifty  years  ago  as  a  substitute  for  musk.  It 
was  admitted  into  our  Pharmacopoeia  in  1867.  In  1869  Fedschenks, 
a  Russian  traveller,  discovered  the  plant  which  furnishes  it  in  the 
mountains  of  Maghian,  eastward  of  Samarkand.  It  flowered  in 
Kew  Gardens  in  the  summer  of  1875.  Sumbul,  in  Persian  and 
Arabic,  signifies  an  ear  or  spike,  and  in  India  is  especially  applied 
to  the  roots  of  Nardostachys  Jatamansi,  Decand.,  the  nardos  or 
spikenard  of  the  ancients. 

Characters. — Ttoo^j  fusiform,  perennial.  Stem  S  to  10  feet  high,  giving  off 
above  the  middle  alternate  spreading  branches,  and  when  wounded  yielding 
a  milky  juice  having  thejiavour  of  angelica  and  bitter.  Leaves  supradecora- 
pound.  Umbels  compound  on  short  stalks.  Fruit  monocaTj)o\\s.— Kaicfmann, 
Nouv.  Mem.  de  la  Soc.  Imp.  des  Nat.  de  Moscou,  xii.  253,  tab.  24  and  25;  J.D. 
Hooker,  Bot.  Mag.  1875  (Anno). 

1.  Sumbul  radix,  P.B.     Sumbul  Boot 

The  dried  transverse  sections  of  the  root  of  the  above  mentioned 
plant,  imported  from  Russia  and  also  from  India. 

Characters  and  Constituents. — The  pieces  are  nearly  round,  from 
2 J  to  5  inches  in  diameter,  and  from  |  to  I|  inch  thick.  They  are 
covered  on  the  outer  edge  with  a  dusky  brown  rough  bark,  fre- 
quently beset  with  short  bristly  fibres.     The  interior  is  porous,  and 
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consisl;s  of  irregular,  easily  separated  fibres.  It  has  a  strong  odour, 
resembling  that  of  musk.  The  taste  is  at  first  sweetish,  l)ut  becom- 
ing bitterish  and  balsamic.  That  brought  from  India  is  closer  in 
texture,  denser,  firmer,  and  of  a  reddish  tint. 

The  dry  root  yields  about  9  per  cent,  of  balsamic  resin  of  a  musky 
odour,  intensified  by  contact  with  water;  a  small  proportion  of  vola- 
tile oil,  which,  according  to  Reinsch,  is  blue;  a  little  umhelliferone ; 
about  I  per  cent,  of  angelic  acid;  and  a  trace  of  valerianic  acid. 
Solution  of  potash  converts  the  resin  into  sumbulanic  acid,  which 
has  a  strong  smell  of  musk,  and  forms  crystalline  salts. 

Action  and  Uses. — Sumbul  is  a  stimulant  tonic  and  carminative, 
and  is  employed  as  a  substitute  for  musk  in  nervous  affections,  such 
as  spasmodic  asthma,  hysteria,  and  epilepsy.  The  following  is  the 
proper  form  for  use : — 

2.  Tinctura  Sumbul,  P.B.     Tincture  of  Sumbul. 

Prepared  by  exhausting  2^  ounces  of  sumbul  root  in  coarse 
powder  with  1  pint  of  proof  spirit  in  the  manner  prescribed  for 
Tinctura  aconiti,  and  obtaining  1  pint  of  the  tincture. 

Dose. — 10  to  30  minims. 

The  Hydrocotyle  Asiatica,  a  small  umbelliferous  plant  of  India, 
resembling  our  H.  vulgaris,  is  employed  by  the  natives  as  diuretic 
and  diaphoretic,  and  has  been  lately  introduced  into  the  Pharma- 
copoeia of  India  as  an  alterative  tonic.  5-10  grains  of  the  powdered 
herb  may  be  given  as  a  dose,  or  ^1  grain  of  the  alcoholic  extract. 

The  ARALiACEiE  contain  several  plants  employed  in  medicine. 
Panax  quinquefolium,  of  which  the  root,  called  Ginseng,  is  so  highly 
esteemed  by  the  Chinese  as  to  be  considered  a  panacea,  and  used  to 
be  sold  for  its  weight  in  gold.  It  has  a  feeble  odour,  and  a  sweet, 
slightly  aromatic  taste,  abounds  in  fecula,  and  can  only  be  useful 
as  a  nutrient  and  demulcent.  It  is  found  in  the  northern  parts  of 
China,  in  Tauria,  and  in  North  America.  A  nearly  allied  species, 
Panax  Pseudo- Ginseng,  was  found  in  the  Himalayas  by  Dr  Wallich. 
Aralia  nudicaulis,  a  native  of  North  America,  having  roots  which 
are  slightly  fragrant,  and  of  a  sweetish  aromatic  taste,  is  some- 
times called  false,  and  used  as  a  substitute  for  true  sarsaparilla. 
A.  spinosa,  called  Angelica  or  Toothache-tree  in  North  America,  is  a 
stimulant  diaphoretic. 

The  CoRNACE^  include  plants  that  abound  in  bitter  and  astrin- 
gent principles.  According  to  Landerer,  the  fruit  of  Gornus  mascula 
is  in  frequent  use  as  a  styptic  among  the  Turks,  being  also  employed 
by  them  in  diarrhoea  and  cholera,  and  used  in  the  manufacture  of 
sherbet.  The  fruits  of  G.  officinalis  enter  into  the  composition  of 
popular  fever-drinks  in  Japan.  And  the  inspissated  juice  of  the 
green  bark  of  G.  circinata,  or  the  round-leaved  cornel,  has  enjoyed 
a  high  reputation  as  an  astringent  tonic  in  the  United  States. 
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Cucurbit  A  CEiE,  Juss,     The  Gourd  Family. 

These  climbing  herbs  are  known  by  unisexual  flowers,  contorted  anthers, 
inferior  1-celled  fruit  composed  of  3  carpels,  ripening  into  some  form  of  gourd, 
exalbuminous  seeds,  and  flat  orthotropal  embryo.  They  are  often  possessed 
of  bitter  purgative  properties. 

CITRULLUS  COLOCYNTHIS,  Schmder.     The  Colocynth. 

This  annual  plant,  the  KoXvKvueis  of  the  Greeks,  and  Hunml  of 
the  Arabs,  has  been  used  in  medicine  from  the  earliest  times.  In 
the  14th  century  it  was  one  of  the  most  important  products  of  the 
isle  of  Cyprus.  It  is  found  in  North  Africa  as  far  as  Nubia,  in 
Syria,  and  in  the  southern  parts  of  India. 

Characters. — Root  annual,  thick,  whitish.  Stem  procumbent,  angular, 
hispid.  Leaves  cordate-ovate,  divided  into  many  lobes;  lobes  obtuse,  bright 
green  on  the  upper  surface,  whitish  below,  and  scabrous,  with  small  white 
hairs  and  often  hair-bearing  tubercles;  petioles  as  long  as  the  lamina;  tendrils 
short.  Flowers  axillary,  solitary  stalked.  Calyx  with  5  subulate  segments. 
Female  Jlowers  with  the  tube  of  the  calyx  globose,  and  somewhat  hispid,  the 
limb  campanulate,  with  narrow  segments.  Petals  small,  yellow,  with  greenish 
veins,  scarcely  adherent  to  each  other  and  to  the  calyx.  Fruit  globose, 
smooth,  about  the  size  of  an  orange,  with  a  thin  but  dense  rind,  6-celled, 
pulp  very  bitter.  Seeds  ovate,  not  marginate,  whitish,  sometimes  brownish, 
bitter. 


Fig.  98. — Citrullns  Colocynthis, 

The  dry  fruit  is  the  part  employed  in  medicine.  It  is  imported 
in  two  forms : — 1.  Unpeeled,  from  Mogadore  in  its  entire  state, 
about  3  inches  in  diameter,  and  covered  by  its  hard  yellow  rind. 
2.  Peeled,  from  the  Levant  (by  Smyrna  and  Trieste),  north  of 
Africa  (by  France),  and  south  of  Spain;  with  the  rind  peeled  or 
pared  off,  and  the  pulp  dried  when  the  fruit  is  ripe.  It  then 
appears  in  the  shape  of  white  balls,  which  are  light,  porous,  and 
spongy,  but  tough,  usually  with  the  seeds  forming  about  |  of  the 
whole  weight.     The  smaller  variety  of  fruit  is  considered  the  best. 
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and  is    sometimes   imported    with   the   seed   removed.      This   is 
always  required  to  be  done  before  any  preparations  can  be  made. 

1.  Colocynthidis  Pulpa,  P.B,     Colocynth  Pulp. 

The  dried  decorticated  fruit  freed  from  seeds.  Imported  chiefly 
from  Smyrna,  Trieste,  France,  and  Spain. 

Characters  and  Constituents. — Light,  spongy,  white  or  yellowish- 
white,  odourless,  intensely  bitter. 

According  to  Walz,  the  active  principle  is  due  to  colocynthin, 
C5gHg,^023,  of  which  the  pulp  yields  only  J  per  cent.  The  other 
constituents,  according  to  Meisner,  are  as  follows: — Bitter  resin  13'2 
per  cent,  hitter  principle  14*4,  extractive  10,  gummy  matters  30, 
phosphate  of  lime  and  magnesia  5*7,  and  lignin  19*2  per  cent. 
According  to  Herberger  and  Braconnot,  the  bitter  principle  is 
reddish-yellow  in  mass,  but  yellow  when  in  powder;  transparent 
and  friable,  excessively  bitter,  burning  like  a  resin,  soluble  in  five 
parts  of  cold  and  in  less  boiling  water;  equally  soluble  in  alcohol 
and  aether.  Acids  and  the  deliquescent  salts  precipitate  it  as  a 
coherent  and  viscid  mass;  alkalies  do  not  precipitate  it,  neither  does 
infusion  of  galls.  Walz's  colocynthin  forms  yellowish  tufts  of 
crystals.  It  is  a  violent  purgative,  and  when  boiled  with  dilute 
hydrochloric  acid  is  resolved  into  colocynthein,  C^^^fi^^,  and  grape 
sugar.  Walz  has  also  separated  another  principle  (colocynthitin) 
from  the  alcoholic  extract  of  the  pulp,  by  means  of  aether  in  which 
it  is  soluble.     It  exists  in  the  form  of  a  tasteless  crystalline  powder. 

Substitutes. — In  India  two  other  species  are  employed  instead  of 
the  foregoing;  they  are  Cucumis  trigonus,  Roxb.  (C.  Pseudo-colo- 
cynthis,  Royle),  and  C.  Hardwichii,  Royle.  The  fruit  of  the  former 
is  spherical,  but  has  a  tendency  to  become  elongated  and  trigonous. 
The  fruit  of  the  latter  is  oval. 

Action  and  Uses. — Colocynth  is  a  powerful  hydragogue  purgative, 
producing  in  large  doses  gastro-intestinal  inflammation  and  collapse. 
Sir  R.  Christison  mentions  a  case  in  which  a  teaspoonful  and  a 
half  of  the  powdered  j)ulp  caused  death.  It  is  never  given  alone, 
but  as  an  adjunct  to  weaker  purgatives  to  insure  their  action. 
Thus  employed  it  is  an  extremely  useful  drug.  The  purgative 
effects  of  the  drug  are  due,  not  simply  to  a  local  irritant  action, 
but  to  the  elimination  of  the  purgative  principles  from  the  blood. 
The  liver  undoubtedly  takes  an  active  part  in  this  process.  The 
£ollowing  are  good  forms  for  the  exhibition  of  the  drug: — 

2.  Extractum  Colocynthidis  compositum,  P.B.     Compound  Extract 

of  Colocynth. 

Preparation. — Macerate  6  ounces  of  colocynth  pulp  in  1  gallon  of 
proof  spirit  for  four  days;  press  out  the  tincture  and  distil  off  the 
spirit,  then  add  12  ounces  of  extract  of  Socotrine  aloes,  4  ounces  of 
resin  of  scammony,  and  3  ounces  of  hard  soap  in  powder,  and 
evaporate  by  a  water  bath  until  the  mixture  is  of  a  suitable 
consistence  for  forming  pills,  adding  towards  the  end  of  the  process 
1  ounce  of  cardamom  seeds  in  fine  powder. 

Dose. — 3  to  10  grains. 
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3.  Pilula  Colocynthidis  composita,  P.B.     Compound  Colocynth  Pill, 
Preparation. — Mix  thorouglily  1  ounce  of  colocynth  pulp  in  powder, 

2  ounces  each,  of  Barhadoes  aloes  and  scamnfiony,  both  in  powder, 
and  J  ounce  of  sulphate  of  potash  in  powder,  then  add  2  fluid 
drachms  of  oil  of  cloves,  and  beat  into  a  mass  with  the  acid  of 
sufficient  water. 

Dose. — 5  to  10  grains. 

4.  Pilula  Colocynthidis  et  Hyoscyami,  P.B,     Colocynth  and  Hen- 

bane Pill. 
A  mixture  of  2  parts  by  weight  of  compound  colocynth  pill  and  1 
part  of  extract  of  hyoscyamis,  beaten  together  into  a  uniform  mass. 
The  addition  of  henbane  prevents  the  tendency  to  griping  which 
the  colocynth  pill  sometimes  produces  in  those  who  have  a  delicate 
mucous  membrane. 


Dose.- 


-5  to  10  grains. 


ECBALLIUM  OFFICINARUM,   A. 

Cucumber. 


Richard.     Squirting 


This  plant  was  known  to  the  Greeks,  and  called  2Uvg  ciy^iog,  and 
sometimes  Et^uttj^iou,  a  name  also  applied  to  the  fseculence  of  the 
juice  of  its  fruit,  the  process  of  obtaining  which  is  described  by 
Dioscorides.     Ecballium  is  derived  exjSaAA^y,  to  expel. 

The    plant    is     indigenous    to   the   Mediterranean  and  Euxine 


It  is  cultivated  at  Hitchin  and  Mitcham. 


Fig.  99.— Ecballium  officinarum. 

Characters. — Annual,  greyish-green,  with  hispid,  scabrous,  traiUing  stems, 
which  are  glaucous  and  without  tendrils.  Leaves  cordate,  somewhat  lobed, 
crenately  toothed,  very  rugose,  on  long  bristly  stalks.  Flowers  moncecious. 
i  Calyx  5-toothed.  Corolla  yellow,  5-parted.  Stamens  triadelphous,  with 
connate  anthers.  $  Filaments  3,  sterile.  Style  trilid.  Stigmas  bifid. 
Ovary  3-celled,  with  many  ovules.      The  fruit    ovate,  Ih  inch  long,  muri- 
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cated ;  when  mature,  and  detached  from  its  stalk,  it  contracts  with 
elasticity,  and  forcibly  projects  the  juice  and  seeds  from  an  orihce,  formed  by 
separation  of  the  stalk.  Seeds  brown,  compressed,  reticulate. — Esenh.  and 
Eberm.  272  ;  Steph.  and  Church,  pi.  34. 

1.  Ecballii  fructus,  F.B.     Squirting  Cucumber  Fruit. 

The  fruit  very  nearly  ripe.  When  quite  ripe,  tlie  active  pulp  is 
apt  to  be  lost  by  the  spontaneous  squirting  of  the  fruit,  due  to  the 
imbibition  of  fluid,  until  the  internal  pressure  becomes  so  great  as 
to  cause  a  discharge  of  the  pulp  through  the  weakest  part  of  the 
seed-vessel,  which,  is  that  opposite  the  attachment  of  the  stalk. 
This  usually  occurs  at  the  time  when  the  ripe  fruit  is  ready  to  fall 
from  the  stalk. 

2.  Elaterium,  P.B.     Elaterium. 

A  sediment  from  tbe  juice  of  the  fruit. 

Preparation. — Cut  the  fruit  of  the  squirting  cucumber  lengthwise, 
and  lightly  press  out  the  juice.  Strain  it  through  a  hair  sieve;  and 
set  it  aside  to  deposit.  Carefully  pour  off  the  supernatant  liquor; 
pour  the  sediment  on  a  linen  filter,  and  dry  it  on  porous  tiles  with 
a  gentle  heat.  The  decanted  fluid  may  deposit  a  little  more  sedi- 
ment, which  may  be  dried  in  the  same  way. 

Dr  Clutterbuck  has  proved  that  it  is  contained  only  in  the  juice 
around  the  seeds,  which  is  of  a  gelatinous  consistence.  The  rest  of 
the  fruit  is  comparatively  inert.-  When  the  fruit  is  sliced  and 
p>laced  upon  a  sieve,  a  limpid  and  colourless  juice  flows  out,  which 
after  a  time  becomes  turbid,  and  then  deposits  a  sediment.  This, 
when  dried,  is  light  and  pulverulent,  of  a  light  yellowish- white 
colour  tinged  with  green,  and  is  genuine  elaterium,  of  which  Dr 
Clutterbuck  obtained  only  6  grains  from  40  of  these  cucumbers; 
and  found  J  of  a  grain  to  produce  powerful  cathartic  effects."^ 
The  method  now  adopted  for  obtaining  elaterium  is  in  conformity 
with  these  experiments. 

Characters,  Constituents^  and  Tests. — In  broken,  curved,  buscuit- 
iike  fragments,  about  tV  of  an  inch  thick,  marked  on  the  convex 
surface  by  the  impressions  of  the  calico  filter;  light  and  friable; 
when  fresh  pale-green,  becoming  after  a  short  time  greenish-grey, 
and  ultimately  drab-coloured,  and  exhibiting  a  minute  crystalline 
eftiorescence  on  the  surface;  acrid  and  bitter;  fracture  finely 
granular.  Does  not  effervesce  with  acids  (absence  of  chalk); 
yields  half  its  weight  to  boiling  rectified  spirit.  This  solution, 
concentrated  and  added  to  warm  solution  of  potash,  yields  on 
cooling,  not  less  than  20  per  cent,  of  elaterin,  OgoHggO^  in  colourless 
crystals  (showing  a  proper  proportion  of  the  active  principle). 

*  At  Hitchin  and  Mitcham  one  bushel,  or  forty  pounds  of  the  fruits,  yields 
about  half  an  ounce  of  elaterium. 

At  the  Mitcham  gardens  elaterium  is  manufactured  very  much  in  the  above 
way,  only  that  considerable  force  is  used  in  the  expression  of  the  juice,  and 
the  x^i'oduct  is  therefore  less  potent,  though  more  abundant.  The  manu- 
facture usually  commences  about  the  second  week  in  September. 
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According  to  Hanbury  and  Fliickiger,  chloroform  is  the  best 
solvent.  By  exhausting  the  drug  with  chloroform  and  adding  the 
solution  to  9ether,  a  white  crystalline  deposit  of  elaterin  is  im- 
mediately formed,  which  may  be  washed  with  aether  and  recrystal- 
lised  from  chloroform.  By  this  process  they  obtain  36 '6  per  cent, 
of  elaterin,  from  the  drug  carefully  prepared  in  London;  and  27*6 
per  cent,  from  that  of  Malta  (Fharmacographia,  p.  262).  The 
commercial  article  is  much  more  variable,  the  proportion  of  elaterin 
ranging  from  44  to  5  per  cent.  According  to  K older,  the  juice  of 
the  fruit  contains  95  per  cent,  of  water,  3  to  3^  per  cent,  of  organic 
and  1  to  1*6  of  inorganic  matter;  and  he  states  that  the  percentage 
of  elaterin  gradually  diminishes  as  the  summer  advances,  until 
September,  when  he  failed  to  obtain  any.  Walz  found  a  second 
crystallisable  bitter  principle  in  elaterium,  and  also  an  amphorous 
acid;  the  former  is  a  glucoside,  and  he  has  named  it  Prophetin. 

2.  Elaterin  forms  colourless  hexagonal  scales  or  prisms  of  intensely 
bitter  and  slightly  acrid  taste.  It  is  freely  soluble  in  boiling 
alcohol  and  in  chloroform;  its  solutions  are  neutral,  and  it  is  not 
precipitated  by  tannic  acid  or  metallic  salts.  According  to  Buck- 
heim,  it  is  decomposed  by  strong  alkaline  solutions. 

Action  and  Uses. — Elaterium  is  a  local  irritant,  and  the  manipu- 
lation of  the  fruits  in  the  preparation  of  the  drug  sometimes  causes 
ulceration  of  the  fingers.  Internally  given,  its  effects  are  similar  to 
if  not  identical  with  those  of  the  active  constituent  of  colocynth.  It  is 
absorbed  into  the  blood,  and  is  eliminated  by  the  liver  and  intestinal 
mucous  membrane,  inducing  a  great  outpouring  of  water  from  the 
blood-vessels.  It  is  indeed  the  most  powerful  hydragogue  purgative 
that  we  possess,  and  2^  grains  have  caused  death  in  an  adult,  the  fatal 
issue  being  due  to  violent  gastrointestinal  inflammation,  attended 
by  uncontrollable  vomiting  and  purging.  Where  energetic  treat- 
ment is  required  to  ward  off  immediate  danger,  elaterium  is  a  most 
valuable  remedy.  Thus  it  is  employed  as  an  indirect  means  of 
depletion,  where  there  is  undue  tension  of  the  blood-vesse's  witli 
diminished  secretion,  as  in  congestion  of  the  brain  or  kidneys.  In 
apoplexy  it  may  be  given  to  relieve  plethora  and  to  the  stay  further 
effusion.  In  ascites  and  general  dropsy,  especially  that  associated 
with  renal  disease,  where  the  use  of  diuretics  is  contraindicated,  ela- 
terium is  the  appropriate  remedy  when  less  active  purgatives  fail, 
or  when  there  is  a  sudden  extension  of  the  oedema  to  the  lungs  or 
other  important  viscera. 

Dose.— Of  elaterium  yV  to  J  grain;  the  initial  dose  should  not  exceed 
the  Ir  of  a  grain,  on  account  of  its  great  variability.  Indeed,  on  this 
account  it  would  be  well  if  elaterin,  the  definite  crystalline  active 
constituent  of  the  drug,  were  substituted  in  its  place.  Of  this  the 
dose  would  be  the  A  to  J  of  a  grain. 

3.  Pulvis  Elaterii  compositus,  F.B.     Compound  Elaterium  Powder. 
An  intimate  mixture  of  1  part  by  weight  of  elaterium  and  9  parts 
of  sugar  of  milk. 
Dose. — i  to  5  grains. 
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THE  CAJUPUT  TREE. 


Myrtace^,  R.  Brown,     The  Myrtle  Family. 

These  plants  are  botanically  allied  to  the  Rosaceae.  They  are  chiefly  dis- 
tinguished by  the  valvular  sestivation,  the  solitary  style,  dotted  leaves  ;  and 
medicinally,  by  their  prominent  aromatic  qualities. 

MELALEUCA  MINOR,  Decand.     The  Cajuput  Tree. 

This  is  a  variable  tree,  and  often  attains  considerable  size.  It  is 
indigenous  to  the  Molucca  islands  and  to  the  southern  and  north- 
eastern regions  of  Australia.  It  has  been  distributed  over  the  whole 
of  India.  The  plant  above  mentioned  is  regarded  as  a  variety  of 
M.  leucadendron  {arbor  alba).  Rumphius  describes  two  trees: — a, 
Arbor  alba  major,  Herb  Amboin,  ii.  t.  16;  and  )8.  Arbor  alba  minor, 
ii.  t.  17,  f.  1.  The  latter  is  the  variety  which  grows  in  Bouro, 
from  whence  Kayapootee  oil  (i.e.  oil  of  the  white- wood  or  white-tree) 
is  chiefly  derived.     It  is  called  Baun  kitsjiL 


Fig.  100. — Melaleuca  minor.     1,  fruit  in  vertical ;  2,  in  transverse  section  ;  3,  a  flower. 

Characters. — A  small  tre^,  with  an  erect  but  crooked  stem  covered  with 
thick,  rather  soft,  light-coloured  bark  ;  branches  scattered,  with  slender 
twigs,  which  droop  like  those  of  the  Weeping  Willow.  Leaves  alternate 
lanceolate,  acute,  slightly  falcate,  3  to  5-nerved,  while  young  silky,  and 
diffusing  a  powerful  odour  when  bruised.  Spikes  terminal  and  axillary, 
downy  as  w^ell  as  the  calyx  and  branchlets,  while  in  flower  there  is  only 
a  scaly  conic  bud  at  the  apex,  which  soon  advances  into  a  leafy  branchlet. 
Bracts  solitary,  3-flowered.  Calyx  urceolate,  limb  5-parted.  Petals  5,  white, 
scentless.  Stamens  from  30  to  40,  in  five  bundles;  f laments  3  or  4  times 
longer  than  petals;  anthers  incund:)ent,  with  a  yellow  gland  at  the  apex. 
Style  long;  stigma  obscurely  3-lobed  Ovary  ovate,  and  like  the  capsule 
3-celled,  many-seeded,  lower  half  united  with,  but  the  capsule  is  enclosed 
within  the  thickened  tube  of  the  calyx.  Seeds  wedge-shaped. — Steph.  and 
Church,  Med.  But.  plate  84. 

The  leaves  are  collected  on  a  warm  dry  day  in  autumn,  and 
placed  in  dry  sacks,  in  which  they  nevertheless  become  heated  and 
moist.     They  are  next  cut  in  pieces,  macerated  in  water  for  a  night, 
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and  then  distilled.     Two  sackfuls  of  the  leaves  yield  only  about  3 
drachms  of  the  oil. 

1.  Oleum  Cajuputi,  P.B.     Oil  of  Cajuput. 

The  oil  distilled  from  the  leaves  of  the  plant  above  described, 
imported  from  Batavia  and  Singapore. 

Characters  and  Constituents. — Very  mobile,  transparent,  sp.  gr. 
•926,  boils  at  343° ;  of  a  fine  pale  bluish-green  colour,  strong  agree- 
able camphoraceous  odour,  and  warm  aromatic  taste,  leaving  a  sen- 
sation of  coldness  in  the  mouth. 

According  to  Schmidl  and  Gladstone,  it  consists  chiefly  of  hydrate 
of  cajupidene,  CiQHjg,H20.  This,  when  distilled  from  phosphoric 
anhydride,  yields  cajuputene,  C^qH^q,  w^hich  has  the  odour  of 
hyacinths.  The  freshly  distilled  oil  has  a  fine  green  tint,  which  is 
lost  by  keeping;  to  prevent  this,  the  oil  is  preserved  in  copper 
vessels,  w^hereby  it  attains  a  trace  of  copper,  which  confers  a  perma- 
nent bluish-green  tint.  That  the  colour  of  old  oil  is  due  to  this 
cause  is  readily  proved  by  agitating  it  with  a  little  hydrochloric 
acid  and  plunging  into  the  mixture  a  strip  of  platinum  and  one  of 
zinc,  when  copper  is  immediately  deposited  on  the  platinum. 

Substitutes. — Several  species  of  Melaleuca,  Metrosideros,  and  Eu- 
calyptus yield  oils  which  closely  resemble  that  described  above. 

Action  and  Uses. — Cajuput  oil  is  a  mild  and  pleasant  rubefacient, 
applied  externally.  Internally  it  is  stimulant,,  carminative,  and 
diaphoretic,  and  is  chiefly  prescribed  for  flatulent  colic. 

Pharmaceutical  Uses. — It  is  a  constituent  of  Linimentum  crotonis 
and  the  following: — 

2.  Spiritus  Cajuputi,  P.B.     Spirit  of  Cajuput, 

A  mixture  of  one  volume  of  oil  of  cajuput  and  49  of  rectiHed 
spirit. 

Dose. — I  to  1  fluid  drachm. 

CARYOPHYLLUS   AROMATICUS,  Linn.     Tlie  Clove. 

This  is  an  elegant  evergreen  shrub,  resembling  the  Pimento.  It 
is  a  native  of  the  Moluccas.  It  is  now  cultivated  in  Malacca,  Su- 
matra, India,  the  West  Indies,  Guyana,  and  on  the  eastern  coast  of 
Africa.  Pliny  describes  a  spice  called  Caryophyllon  (KapvocpvWov), 
and  the  Arabs  give  Kurphullon  as  the  Greek  name  of  cloves. 

Characters. — The  wood,  like  that  of  Pimento,  is  hard,  and  covered  with  a 
smooth  grey  bark.  Leaves  opposite  and  decussate,  ovate-lanceolate,  taper- 
ing towards  both  ends,  about  4  inches  long,  somewhat  leathery,  shining,  and 
minutely  dotted,  diffusing  a  clove-like  fragrance  when  bruised.  Panicles 
short,  trichotomously  divided,  jointed  at  every  division.  (Jalyx-tuhe  is 
cylindrical,  of  a  dark  purple  colour,  adhering  to  the  ovary,  divided  into  4 
ovate  concave  segments.  Petals  4,  overlapping  each  other,  and  of  a  globular 
form  when  in  bud,  afterwards  spreading,  roundish,  whitish,  and  said  to  exhale 
a  grateful  odour.  Within  the  calyx  and  at  the  top  of  the  ovary  is  a  quadran- 
gular disk,  surrounding  but  not  embracing  the  base  of  the  short  obtuse  style. 
Stamens  in  4  bundles,  filaments  long,  yellow.  Ovary  nearly  cylindrical, 
.  2- celled,  with  many  small  ovules  in  each  cell  attached  to  the  sides  of  the 
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dissepiment.  Fruit  a  large  elliptical  berry,  containing  a  single  seed,  by  the 
growth  of  which  the  second  cell  and  numerous  ovules  have  been  obliterated. 
Embryo,  large,  elliptical,  dotted.  Cotyledons  unequal,  sinuose,  the  larger 
one  partly  enveloping  the  smaller,  including  the  superior  radicle. — Bot.^Mag. 
iv.  plates  2749  and  2750. 

Cloves,  the  miexpancled  flower-buds,  are  picked  by  hand  or  with 
long  reeds,  and  then  quickly  dried  in  the  shade.  The  best  are 
obtained  from  the  Moluccas."  They  are  exported  from  Penang, 
Bencoolen,  and  Amboyna.  They  have  some  resemblance  to  a  nail, 
whence  the  French  name  of  clou  de  girofle. 

1.  Caryophyllum,  P.B,     Cloves. 

The  dried  unexpanded  flower-buds  of  the  plant  above  described, 
cultivated  in  Penang,  Bencoolen,  and  Amboyna. 

Characters,  Constituents,  and  Tests. — About  ^  inch  long,  dark 
reddish-brown,  plump  and  heavy,  consisting  of  a  nearly  cylindrical 
body  (tube  of  calyx  become  adherent  to  and  confused  with  the 
ovary),  surmounted  by  4  teeth  (limb  of  the  calyx),  and  a  globular 
head  (the  imbricated  unexpanded  petals),  with  a  strong  fragrant 
odour,  and  a  bitter,  spicy  (pimento-like)  pungent  taste.  It  emits 
oil  when  indented  with  the  nail  (a  proof  that  the  buds  have  not  been 
previously  exhausted  of  their  oil). 

Cloves  are  remarkable  for  the  great  quantity  of  volatile  oil  which 
they  contain,  amounting  as  it  does  to  16  or  18  per  cent.  They 
contain  also  three  small  quantities  of  other  volatile  constituents, 
eugenin,  C^qH^2^27  salicylic  acid,  and  carophyllin,  C^oH-^gO,  about 
16  per  cent,  of  a  peculiar  tannic  acid,  13  per  cent,  of  gum,  4  of 
extractive,  28  of  lignin,  and  about  18  per  cent,  of  water. 

Eugenin  has  the  same  composition  as  eugenic  acid;  it  occasion- 
ally separates  from  oil  of  cloves  in  the  form  of  tasteless  crystalline 
laminse.  Carophyllin  is  isomeric  with  camphor;  it  occurs  in  the  form 
of  needle-shaped  prisms,  which  are  tasteless  and  colourless. 

Substitutes. — Clove  stalks,  which  contain  about  5  per  cent,  of 
volatile  oil,  and  clove  fruits  (mother  cloves),  ovate  berries  al)Out  1 
inch  long,  and  containing  about  5  to  8  j)er  cent,  of  volatile  oil,  and 
pimento  fruits  (allspice),  are  used  to  adulterate  powdered  cloves. 
All  these  substitutes  have  thick-walled  wood-cells,  which  are  not 
found  in  the  immature  flower-bud. 

Action  and  Uses. — Stimulant  and  carminative,  they  are  much 
employed  to  flavour  articles  of  diet  and  medicines,  viz.,  Infusum 
aurantii  compositum,  Mistura  ferri  aromatica,  Vinum  opii. 

2.  Oleum  Caryophylli,  P.B.     Oil  of  Cloves. 

The  oil  distilled  in  Britain  from  cloves.  Being  heavier  than 
water  it  is  best  distilled  from  weak  brine. 

Characters  and  Constituents. — A  colourless  liquid  w^hen  recent, 
but  gradually  becoming  yellowish,  and  at  last  red-brown;  sp.  gr. 
1*046  to  11)58,  therefore  sinking  in  water.  It  has  a  concentrated 
odour  and  taste  of  cloves.  Like  the  other  volatile  oils,  it  is  a  mixture 
of  a  hydrocarbon  and  an  oxygenated  oil.  The  former,  called  light 
oil  of  cloves  J  is  lighter  than  water — sp.  gr.   '91,  boils  at  484°,  and 
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lias  tlie  composition  (C^q'H.^q)2.  The  latter,  called  eugenol  or  eugenic 
acid,  C10H12O2,  has  the  sp.  gr.  1*068,  boils  at  486°,  and  has  also 
a  powerful  taste  and  smell  of  cloves.  It  forms  crystallisable  salts 
with  the  alkalies.  These  two  constituents  of  oil  of  cloves  exist  in 
variable  proportions. 

Action  and  Uses. — The  volatile  oil  is  the  essence  of  cloves;  it  is 
very  pungent  and  somewhat  styptic,  owing  to  which  properties  it  is 
a  good  remedy  in  toothache.  It  is  employed  by  the  microscopist 
instead  of  oil  of  turpentine  to  render  animal  tissues  transparent 
before  mounting  them  in  balsam  or  varnish. 

It  is  used  in  the  following  preparations  to  prevent  griping: — 
Confectio  scammonii,  Pilula  colocynthidis  composita,  and  P.  colo- 
cynthidis  et  hyoscyami. 

3.  Infusum  Caryophylli,  P.B.     Infusion  of  Gloves. 

Prepared  by  infusing  J  ounce  of  bruised  cloves  in  10  ounces  of 
water  for  half  an  hour  in  a  covered  vessel,  and  straining.  Contain- 
ing as  it  does  a  considerable  quantity  of  tannic  acid,  it  is  incom- 
patible with  the  salts  of  iron  and  the  alkaloids. 

Dose. — 1  to  4  fluid  ounces  as  an  aromatic  stimulant  and  carmi- 
native, or  as  a  vehicle  for  other  medicines,  especially  aperients. 

EUG-ENIA  PIMENTA,  Linn.     The  Pimento  or  Allspice. 

A  native  of  South  America  and  the  West  Indies.  In  the  latter  it 
is  much  cultivated  in  regular  walks.  Besides  Pimento,  it  is  also 
called  "  Jamaica  pepper." 

Characters. — ^An  elegant  free  about  30  feet  high,  foliage  dense  and  ever- 
green, branches  round,  twigs  compressed,  the  younger  as  well  as  the  pedicles 
pubescent.  Leaves  petiolate,  oblong  or  oval,  marked  with  pellucid  dots, 
smooth;  peduncles  axillary  and  disposed  in  terminal  trichotomous  panicles. 
Ccdyx  and  petals  4-tid,  the  latter  reflected  greenish- white.  Stamens  numerous. 
Ovary  2-3-celled;  ovules  numerous,  ^err?/ spherical ,  covered  by  the  round- 
ish persistent  base  of  the  calyx,  which  when  lipe  is  smooth,  shining,  and  of  a 
dark  purple  colour;  I,  rarely  2-celled;  2-seeded.  Embryo  roundish,  coty- 
ledons united  into  one  mass,  radicle  scarcely  distinct. — Nees  von  E.  298; 
Wuodv.  Med.  Bot.  pi.  2G  {Myrtus  Pimenta). 

Browne  {Nat.  Hist,  of  Jamaica)  describes  the  berries  as  being 
gathered  before  they  are  ripe,  because  they  subsequently  lose  their 
aromatic  warmth,  acquire  a  taste  like  juniper-berries,  and  are  much 
eaten  by  birds.  When  gathered,  they  are  carefully  dried  in  the  sun. 
1.  Pimenta,  P.B.     Pimento. 

The  dried  unripe  berries  of  the  plant  above  described.  From  the 
West  Indies. 

Characters  and  Constituents.. — Of  the  size  of  a  small  pea,  brown, 
rough,  crowned  with  the  teeth  of  the  calyx,  yellowish  within,  and 
containing  two   dark-brown  seeds;    odour  aromatic;  taste  hot  and 

spicy- 

The  berries  yield  from  3  to  4|  per  cent,  of  volatile  oil  (see  below), 
a  large  quantity  of  tannic  acid,  a  little  fixed  oil  and  starch. 

Action  and  Uses.— -A  stimulant  aromatic  carminative.     It  is  used 
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as  a  spice,  and  flavouring  adjunct  to  medicines.    It  is  a  constituent 
of  Syrupus  rhanini. 

2.  Oleum  Pimentse,  P.B.     Oil  of  Pimento, 
The  oil  distilled  in  Britain  from  pimento. 

Characters  and  Constituents. — A  colourless  liquid,  becoming  reddish 
and  finally  brown  by  age;  sp.  gr.  r037,  therefore  sinking  in  water; 
having  the  concentrated  odour  and  taste  of  pimento,  which  resemble 
those  of  cloves.  Like  the  latter,  it  is  composed  of  a  hydrocarbon 
lighter  than  water  and  of  the  oxydised  constituent  eugenic  acid. 
This  is  the  Essence  of  Pimento.  It  may  be  employed  for  the  same 
purposes  as  oil  of  cloves. 

3.  Aqua  Pimentae,  P.B.     Pimento  Water. 

Prepared  by  distilling  14  ounces  of  bruised  pimento  with  2  gallons 
of  water,  and  obtaining  1  gallon. 

Use. — An  agreeable  vehicle  for  saline  and  other  medicines. 

PUNICA  GRANATUM,  Linn.      The  Pomegranate. 

The  Pomegranate,  a  native  of  the  mountainous  countries  from 
Syria  to  the  north  of  India,  must  always  have  been  an  object  ol 
attention.  It  is  the  rimmon  of  the  Bible,  and  the  rooman  of  the 
Arabs.     It  was  well  known  to  the  Greeks  and  Eomans. 


Fig.  101. — Punica  Granatum.    1,  flower;  2,  stamen;  3,  fruit. 

Characters. — Stem  arborescent  and  irregular,  in  arid  situations  rather  thorny. 
Leaves  usually  opposite,  often  fascicled,  oblong  lanceolate,  entire,  not 
dotted,  smooth,  shining,  and  dark  green.  Flowers  commonly  solitary,  of  a 
brilliant  scarlet.  Calyx  thick  and  fleshy,  adhering  to  the  ovary,  turbinate, 
5  to  7-cleft.  Petals  5  to  7,  crumpled;  stamens  numerous,  often  double. 
Style  filiform.      Stigma  capitate.    Fruit  of  the  size  of  a  large  apple,  with  a 
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thick  leathery  rinrl,  and  crowned  by  the  erect  limb  of  the  calyx ;  cells 
several,  arranged  in  two  strata,  separated  from  each  other  by  an  irregular 
transverse  diaphragm,  lower  division  of  3  cells,  the  upper  of  from  5  to  9  cells. 
Seeds  numerous,  imbebbed  in  pellucid  pulp,  with  foliaceous,  spirally  convolute 
cotyledons. — Nees  von  E.  301;  Stepli.  and  Churchy  Med.  Bot.  pi.  57. 

The  parts  of  this  plant  employed  by  tlie  ancients  are  all  still  used 
in  the  East.  Thus  the  flowers  are  the  Balaustion  of  the  ancients. 
In  India,  hidoositoon  is  given  as  the  Greek  name  of  the  double 
flower.  They  are  devoid  of  odour,  but  have  a  bitterish  and  astrin- 
gent taste,  tinge  the  saliva  of  a  reddish  colour,  contain  tannin,  and 
strike  a  black  with  ferruginous  salts.     They  are  not  now  officinal. 

The  rind  of  the  fruit  {cortex  granati)  especially  of  the  ivild 
plant,  is  extensively  employed  as  an  astringent  and  as  a  dye  in  the 
East.  It  is  of  a  reddish-brown  colour  and  smooth  externally,  but 
yellow  on  the  inside;  occurs  usually  in  regular  fragments,  dry,  hard, 
and  leathery,  of  a  very  astringent  taste.  It  contains  of  tannin  18*8 
per  cent,  with  10'8  of  extractive,  and  17*1  of  mucilage,  and  is  used 
for  tanning  in  some  countries. 

The  lark  of  the  root  (see  below)  was  employed  as  an  anthel- 
mintic bj  Dioscorides  and  Celsiis,  and  still  is  so  in  India.  It  was 
reintroduced  into  practice  by  Drs  Buchanan  and  Anderson.  It  is 
now  obtained  from  the  south  of  Europe.  The  root  itself  is  heavy, 
knotted,  ind  of  a  yellow  colour;  its  bark  is  sold  in  steips,  quills, 
or  fragmeits,  sometimes  with  parts  of  the  root  still  adhering  to  it. 

2.  Granat:  radicis  cortex,  P.B.     Pomegranate-root  Bark 

The  dried  bark  of  the  root  obtained  from  the  south  of  Europe. 

Charactcs  and  Constituents. — In  quills  or  fragments  of  a  greyish- 
yellow  colour  externally,  yellow  internally,  having  a  short  fracture, 
little  odou%  and  a  very  astringent  and  slightly  bitter  taste.  It  is 
blackened  by  the  solution  of  a  persalt  of  iron.  It  contains  22  per 
cent,  of  tannic  acid,  with  a  little  gallic  acid,  and  a  considerable 
quantity  d  mannite.  The  tannic  acid  is  a  distinct  variety  called 
^mnico-tannic  acid  CgoH^QO^g,  which  when  boiled  with  dilute 
sulphuric  acid  is  converted  into  ellagalic  acid  C^4Hg08  a  derivative 
of  gallic  add  and  a  constituent  of  Oriental  bezoars,  and  sugar. 

Adultentions. — The  bark  of  the  stem  and  branches,  which  is  less 
corky;  anl  the  bark  of  the  common  box  (Buxus  sempervirens)  and 
Barberry  [Berheris  vulgaris).  These  latter  resemble  the  bark  of  the 
pomegraiate  root,  but  they  are  not  blackened  by  the  salts  of  iron. 

Action  and  Uses. — Both  the  rind  of  the  fruit  and  the  bark  of  the 
root  are  Dowerfully  astringent.  The  former  is  a  valued  remedy  for 
diarrhoea,  and  chronic  dysentery  in  India.  The  Chinese,  Hindoos, 
Greeks,  md  Romans  have  from  time  immemorial  used  the  bark  of 
the  roo^  for  another  purpose,  viz.,  the  expulsion  of  tapeworm, 
but  the  evidence  of  those  who  assert  its  efficacy  is  in  favour  of  the 
use  of  the  fresh  root.  The  dry  bark  certainly  does  not  appear  to 
contaii  any  particular  taenicide  principle. 

The  following  is  the  form  in  which  the  drug  should  be  given: — 


616  TORMENTIL THE  DOG  ROSE. 

2.  Decoctum  Granati  radicis,  P.B.     Decoction  of  Pomegranate  Root, 
Pre'paration. — Boil  2  ounces  of  ^pomegranate  root  hark  in  2  pints 

of  water  to  a  pint,  and  strain,  making  the  strained  product  measure 

a  pint  if  necessary  by  washing  the  contents  of  the  strainer  with  a 

little  water. 

Dose, — ^  to  1  ounce  as  an  astringent;  as  a  tsenicide,  1  to  2  ounces 

repeated  after  four  hours,  and  followed  by  a  purgative. 

EosACE^,  Endlich.     The  Eose  Family. 

Through  Acacia  the  Leguminosaj  very  closely  approach  this  order,  the  fruit 
of  which  however  is  never  leguminose,  and  the  corolla  is  always  regular,  The 
Rosaceae  form  three  natural  subdivisions— the  Rosece  proper,  the  Pomeoe,  and 
the  Amygdalece.  The  Pomese  have  a  limited  number  of  ovaries,  ancx  they 
become  adherent  to  each  other  and  to  the  fleshy  tube  of  the  calyx  to  form  the 
fruit  known  as  the  Pomum  or  Apple.  The  Amygdalese  are  distinguisiied  by 
the  solitary  non-adherent,  and  consequently  superior  ovary,  and  solitary 
ovule,  the  whole  ripening  into  a  drupe,  and  the  presence  of  hydrocyanic 
acid  in  the  leaves,  and  ,s^um  in  the  bark.  Through  Pomese  the  order  approaches 
Myrtaceai ;  its  medicinal  properties  are  fully  illustrated  in  the  Ibllowing 
plants. 

POTENTILLA  TOKMENTILLA,  Nesl     Common  Tormentil. 

Tormentil  has  been  long  employed  in  medicine,  and  vas  pro- 
bably known  to  the  Greeks.  Its  bright  yellow  flowers  enliven  our 
heaths  and  meadows,  and  it  is  common  throughout  Europe. 

Characters. — Root  very  large  and  woody,  knotted.  Stems  wiry,  lumerous, 
semiprocumbent,  and  spreading.  Leaves  ternate,  sessile  or  shortly  stalked, 
ternate,  the  lower  leaves  quinate  on  long  petioles;  leaflets  oblcng,  acute, 
deeply  serrated,  a  little  hairy;  stipules  smaller,  deeply  cut.  Flowirs  yellow. 
Calyx  concave,  usually  S-jjarted,  in  two  rows,  the  exterior  smalhr.  Petals 
4,  sometimes  5.  Stamens  numerous.  Style  lateral.  Fruit  consisting  of 
numerous  small  nuts  collected  upon  the  flattish  dry  receptacle;  in  ihis  species 
these  nuts  are  longitudinally  wrinkled.  Seeds  suspended. — Commoi  on  heaths 
and  meadows  throughout  Europe. — Eng.  Bat.  t.  863  ;  Steph,  aiid  Church, 
pi.  26. 

The  rhizome  or  rootstock  is  tuberous  and  knotty,  with  lumerous 
radicles,  of  a  dark-browm  colour  on  the  outside,  and  reddsh  inter- 
nally, with  little  smell,  but  having  a  strong  astringent  laste.  It 
contains  about  17  per  cent,  of  tannin^  with  colouring  mater,  gum, 
and  a  little  volatile  oil.     It  is  employed  in  the  north  for  taming. 

Action.  Uses. — Astringent-  Useful  in  diarrhoea  or  chronic 
dysentery,  in  doses  of  30  to  40  grains. 

1.  Decoctum  Tormentillge.     Decoction  of  Tormentil. 

Prepared  by  boiling  2  ounces  of  the  dry  bruised  root  in  l^  pint 
of  water  to  1  pint,  and  straining. 

Dose. — 1  to  2  ounces.  It  may  be  used  as  an  astringent  Iction  or 
iojection. 

ROSA  CANINA,  Liim.      The  Dog  Rose.  \ 

This  variable  species  is  common  in  our  hedges  and  thickets. 

Characters. — A  bush  10  feet  high,  shoots  ascending,  mostly  withous  setae, 
v/ith  uniiorm  hooked  prickles.      Leaves  glandless,  naked,  or  only  slightly 
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hairy,  the  serratures  simple  or  compound.  Flowers  rose-red.  Limb  of 
Calyx  pinnate,  deciduons.  Styles  distinct.  Fruit  (see  below). — Eng.  Bot. 
pi.,  992 ;  Steph.  and  Church,  pi.  100. 

1.  Rosae  Caninse  fructus,  P.B,     Fruit  of  the  Bog-Eose.     Hijjs. 
The    ripe  fruit  of  the  above   described,  and   other   indigenous 

allied  species. 

CJiaracters  and  Constituents. — Fruit  an  inch  or  more  in  length., 
ovate,  scarlet,  smooth,  shining;  taste  sweet,  sub-acid,  pleasant. 

Bilz  finds  the  pulp  to  contain  3  per  cent,  of  free  citric  acid,  7*7  of 
free  malic  acid,,  25  per  cent,  of  gum,  30  of  imcrystallisable  sugar; 
and  the  citrates  and  malates  oH  potash  and  lime. 

2.  Confectio  Rosae  Caninae,  P.B.     Confection  of  hips. 
Preparation. — Beat  1  pound  of  hips  deprived  of  their  seeds  to  a 

pulp  in  a  stone  mortar,  and  rub  the  pulp  through  a  sieve,  then  add 
2  jDOunds  of  refined  sugar,  and  rub  them  well  together. 

Test. — A  filtered  infusion  of  the  confection  gives  a  copious  pre- 
cipitate (citrate  of  lime)  with  lime  water,  entirely  soluble  in  solution 
of  citric  acid,  proving  the  absence  of  sulphuric  acid,  which  is  some- 
times added  to  the  conl'ection  to  brighten  the  colour.  Confection 
with  this  addition  forms  with  grey  powder,  subsulphate  of  mercury 
(see  p.  284)  which  is  a  powerful  irritant. 

Pharmaceutical  Uses. — An  ingredient  of  Pilula  quinige.  It  is 
chiefly  employed  as  a  means  of  forming  insoluble  or  disagreeable 
powders  into  pills.  Metallic  oxydes  are  incompatible  with  the 
free  citric  and  malic  acids  of  the  confection. 

ROSA  CENTIFOLIA,  Linn.  The  Hundred-leaved  or  Cabbage  Rose. 

This  rose  is  a  native  of  the  Eastern  Caucasus.  It  has  been  long 
introdviced  into  Europe.  It  is  commonly  grown  in  gardens,  and  is 
cultivated  for  medicinal  use  at  Mitcham,  and  in  the  market  gardens 
in  the  neighbourhood  of  London.  It  is  a  large  double  rose,  of  a 
bright  pink  colour,  and  delicious  odour. 

Characters. — A  hush  with  erect  shoots,  which  are  rather  thickly  covered 
with  nearly  straight  prickles,  scarcely  dilated  at  the  base,  intermixed  with 
glandular  bristles,  all  of  different  forms  and  sizes,  the  large  ones  falcate. 
Leaflets  5  to  7,  oblong  or  ovate,  glandnlar  at  the  margin.  Floivers  several 
together,  drooping.  Buds  short,  ovate,  with  leafy  bracts.  Sepals  in  lowering, 
spreading  not  deflexed,  leafy,  more  or  less  pinnate,  and  with  the  peduncles 
covered  with  short  setae,  tipped  with  a  fragrant  brown  viscid  secretion.  Fruit 
0Y2.iQ.— Neesr on  E.m'l:,   Woodv.  Med.  Bot.  pi.  140. 

The  petals  of  this  species  are  well  known  for  their  fragrance;  on 
which  account,  as  well  as  for  the  beauty  of  the  flowers,  they  are  ex- 
tensively cultivated,  and  consequently  numerous  varieties  have  been 
produced;  so  that  it  is  difficult  to  say  which  is  a  species  and  which 
only  a  variety.  In  Turkey,  and  at  Shiraz  in  Prussia,  and  many 
parts  of  India,  the  variety  of  the  cabbage  rose,  known  as  R.  Damas- 
cena,  or  Damask  Rose,  is  cultivated  for  the  purpose  of  yielding  the 
Attar  of  Roses,  as  well  as  Rose  water.  As  the  species  of  rose  are 
few  in  India,  perhaps  the  same  may  be  cultivated  in  the  extensive 
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rose  gardens  of  Ghazipore,  wMch  is  the  great  mart  for  attar  in 
India.  The  petals  should  l)e  collected  just  when  fully  blown.  If 
quickly  dried  they  will  long  retain  much  of  their  fragrance,  especially 
when  preserved  with  salt. 

1.  Rosse  centifoliaB  petala,  P.B.     Cabbage  Rose  Petals. 

The  fresh  petals  fully  expanded,  from  plants  cultivated  in  Britain. 

Characters  and  Constituents. — Taste  sweetish,  and  faintly  bitter 
a.nd  astringent;  odour  roseate;  both  taste  and  odour  readily  im- 
parted to  water.  According  to  Enz,  the  petals  contain  malic,  tartaric, 
and  tannic  acids;  fat,  resin,  and  sugar.  The  odour  is  due  to  volatile 
oil,  which  exists  in  very  small  quantity,  about  0*04  per  cent.  This 
is  the  costly  and  delicious  Attar  or  Otto  of  Roses. 

2.  Oleum  Rosae.     Volatile  Oil,  Attar  or  Otto  of  Roses. 
Production. — The  chief  supply  of  the  oil  is  obtained  from  Turkey. 

It  is  the  produce  of  the  province  of  Rumalia,  on  the  southern  side 
of  the  Balkan  mountains.  It  is  distilled,  in  copper  stills,  from  the 
fresh  flowers,  including  the  calyces.  The  first  portions  of  the  dis- 
tillate are  returned  to  the  still;  that  subsequently  obtained  is  set 
by  for  twenty-four  or  forty-eight  hours  at  a  temperature  not  lower 
than  59^^,  in  order  that  the  oil  may  separate.  The  bright  fluid  film 
is  then  skimmed  off". 

Characters  and  Constituents. — A  bright  oil  with  a  faint  straw 
tinge,  sp.  gr.  '87  to  '89,  becoming  solid  from  the  formation  of 
brilliant  crystalline  laminae  of  stearoptene  when  mixed  with  alcohol 
or  exposed  to  a  temperature  between  60°  and  68°.  The  attar  is  a 
mixture  of  odourless  stearoptene,  which  exists  in  the  proportion  of 
about  18  per  cent,  in  Turkish  oil,  and  has  the  composition  C20H40; 
and  of  oxygenated  hydrocarbon,  which  is  the  odoriferous  consti- 
tuent. In  the  inferior  oils  obtained  by  the  distillation  of  French 
and  English  flowers,  the  proportion  of  stearoptene  forms  often  as 
much  as  60  per  cent.,  and  the  oil  congeals  at  about  86"^. 

Adulterations. — Attar  of  roses  is  systematically  adulterated  in 
Turkey  with  the  so-called  geranium  oil — the  volatile  oil  of  Andro- 
pogon  Schcenanthus,  an  Indian  grass;  and  as  this  hinders  the  crystal- 
lisation of  the  stearoptene,  an  inferior  attar,  i.e.,  one  containing  a 
large  proportion  of  stearoptene,  is  preferred  by  the  Turkish  sophis- 
ticators,  or  a  little  spermaceti  is  added  to  produce  concretion  at  the 
proper  temperature. 

Uses. — Attar  of  roses  is  simply  employed  as  a  perfume,  and  to 
give  a  pleasant  odour  to  lip-salve  and  other  ointments,  and  to 
snuffs.  Its  solution  in  water  is  used  in  the  following  form,  which 
is  best  obtained  by  distillation  of  the  flowers. 

3.  Aqua  Rosae,  P.B.     Rose  Water. 

Prepared  in  the  manner  and  proportions  directed  for  elder  flower 
water. 

Pharmaceutical  Uses. — A  pleasant  vehicle  for  medicines  that  have 
r  mawkish  taste,  and  as  a  solvent  for  sulphate  of  zinc  and  other 
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salts  used  as  lotions.  It  is  a  constituent  of  Mistura  ferri  composita 
and  Trochisci  bismutlii. 

ROSA  GALLICA,  Linn.     The  Red  Rose. 

This  is  a  native  of  the  southern  parts  of  Europe,  of  the  Caucasus, 
and  Asia  Minor.  It  has  been  variously  called  the  French  (Provins), 
German,  and  Austrian  rose.  It  is  said  to  have  been  introduced 
from  the  East  into  Provins  near  Paris,  by  a  Crusader,  in  the  year 
1254,  and  it  is  still  grown  there  for  medicinal  use.  It  is  cultivated 
for  the  same  purpose  at  Mitcham.  This  rose  furnishes  gardeners 
with  a  host  of  varieties. 

Characters.— A  dwarfish,  stiff,  short-branched  bush ;  shoot  with  nearly 
equal  uniform  prickles  and  glandular  bristles  intermixed.  Leaflets  stiff,  ellip- 
tical, rugose.  Floivers  several  together,  large,  erect,  with  leafy  bracts. 
8epals  ovate,  leafy,  compound.  Fruit  oblong. — Nees  von  Esenh.  pi.  303  ; 
Woodv.  Med.  Boi.  pi.  141. 

1.  Rosae  Gallicas  petala,  F.B.     Bed  Rose  Petals. 

The  fresh  and  dried  unexpanded  petals.  From  plants  cultivated 
in  Britain. 

Characters  and  Constituents. — Colour  fine  purplish- red,  retained 
after  drying,  bitterish,  feebly  acid,  astringent;  odour  roseate,  de- 
veloped by  drying.  The  petals  contain  traces  of  tannic  and  gallic 
acids,  a  glucoside  called  quercitrin,  C^c^H^QO^^j^H-fi,  a  little  fat, 
glucose,  and  colouring  matter.  Quercitrin  is  the  yellow  crj^stallisable 
colouring  matter  found  in  the  bark  of  Quercus  tinctoria.  When 
boiled  with  dilute  sulphuric  acid  it  is  resolved  into  glucose,  and 
quercetin  C.^-H^gOig,  which  separates  from  alcohol  in  lemon- yellow 
crystals.  It  is  soluble  in  solutions  of  the  caustic  alkalies  with 
the  production  'of  a  golden-yellow  colour.  Aqueous  solution  of 
the  colouring  matter  is  deepened  to  a  splendid  crimson  by  the 
mineral  or  vegetable  acids,  and  alkalies  change  it  to  a  bright  green. 

2.  Infusum  Rosae  acidum,  P.jB.     Acid  Infusion  of  Roses. 
Preparation. — Add  1  fluid  drachm  of  dilute  sulphuric  acid  to  10 

ounces  of  boiling  water,  infuse  J  ounce  of  dried  red  rose  petals  in 
the  mixture  for  half  an  hour,  and  strain. 

Action  and  Use. — An  acid  tonic  and  astringent.  Diluted  with 
water,  it  forms  a  pleasant,  acidulous  drink  in  febricula  attendant 
upon  internal  haemorrhage,  in  phthisical  sweating,  and  generally 
where  the  use  of  sulphuric  acid  is  not  contraiadicated. 

Dose. — 1  to  2  fluid  ounces. 

3.  Syrupus  Rosse  Gallicae,  P.B.     Syrup  of  Red  Roses. 
Preparation. — Infuse  2  ounces  of  dried  red  rose  petals  in  1  pint 

of  boiling  water  for  two  hours,  squeeze  through  calico,  heat  the 
liquor  to  the  boiling  point,  and  filter.     Dissolve  30  ounces  of  refined 
sugar  in  the  liquor  by  means  of  heat.     The  product  should  weigh 
2  pounds,  and  have  the  sp.  gr.  of  1*335. 
'Action  and    Uses. — A   mild    astringent,    chiefly   employed    for 
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flavouring  and  colouring  medicines.     Admixture  with  those  which 
possess  an  alkaline  reaction  should  be  avoided. 

4.  Mel  Ros9e.     Honeij  of  Roses. 

This  may  be  prepared  according  to  the  previous  formula,  substi- 
tuting 2  pounds  of  clarified  honey  for  the  sugar,  and  boiling  down 
to  a  proper  consistence. 

Uses. — An  adjunct  to  gargles,  and  a  mild  application  to  a  tender 
mouth. 

5.  Confectio  Rosse  GallicaB,  P.B.     Confection  of  Roses. 
Preparation. — Beat  1  pound  of  fresh  red  rose  petals  to  a  pulp  in  a 

stone  mortar,  add  3  pounds  of  refined  sugar,  and  rub  them  well 
together. 

Pharmaceutical  Uses. — A  vehicle  for  the  formation  of  pills  gene- 
rally, and  employed  in  the  following: — Pilula  aloes  Barbadensis, 
P.  a.  et  assafoetidse,  P.  a.  et  ferri,  P.  a.  et  myrrhse,  P.  a.  Socotrinse, 
P.  ferri  carboiiatis,  P.  hydrargyri,  P.  plumbi  cum  opio. 

BRAYERA  ANTHELMINTICA,  Kunth.     Kousso. 

Bruce  met  with  this  tree  on  the  table  land  of  Abyssinia,  where 
it  is  esteemed  for  its  umbrageous  foliage  and  ornamental  flowers. 
Lamark  described  it  in  1811,  and  named  it  after  Dr  Hagen  of 
Konigsberg,  Hagenia  Ahyssinica.  Dr  Brayer  of  Constantinople 
introduced  it  in  1822  as  a  tsenicide,  for  which  purpose  it  has  been 
long  employed  by  the  Abyssinians. 

Characters. — A  handsome  tree,  60  feet  high.  Branches  round,  rusty- 
tomentose,  marked  by  annular  cicatrices  of  the  fallen  leaves.  Leaves  crowded, 
alternate,  interruptedly  impari-pinnate,  and  sheathing  at  the  base.  Leaflets 
oblong  or  elliptical-lanceolate  acute,  serrate,  villose  at  the  margin  and  on  the 
nerves  of  the  under  surface;  stipules  adnate  to  the  dilated,  amplexicaul 
petiole.  Panicle  large,  the  branches  regularly  zigzagged.  Flowers  dioecious, 
small,  greenish,  and  becoming  purple  ;  pedicels  with  an  ovate  bract  at  the 
base.  Male  Flowers—Calyx  surrounded  by  several  veined  bracts,  composed 
of  10  sepals,  the  outer  series  being  the  smalter.  Stamens  10  to  25.  Female 
Flowers — Calyx  with  the  outer  series  much  larger  than  the  inner.  Petals 
minute  linear.  Carpels  2,  included  in  the  tube  of  the  calyx,  each  furnished 
with  a  hairy  style.  Fruit  an  obovate  1-seeded  nut. — Hooker's  Journ.  Bot. 
3d  Ser.  vol.  ii.  pi.  10. 

1.  Cusso,  P.B.     Kousso. 

The  flowers  and  tops  of  the  plant  above  described,  collected  in 
Abyssinia. 

Characters  and  Constituents. — Composed  of  large  panicles  10  or 
12  inches  long,  the  branches  of  which  are  downy;  or  of  flowers 
detached  and  broken.  The  individual  flowers  are  small,  reddish- 
brown,  on  hairy  stalks,  outer  limb  of  the  calyx  five-parted,  the  seg- 
ments oblong-lanceolate  and  veined.  It  has  a  feeble  tea-like  odour, 
and  a  bitterish  subacrid  taste. 

The  flowers  yield  24  per  cent,  of  tannic  acid,  loax,  gum,  sugar,  and 
6*25  per  cent,  of  an  acrid  bitter  resin,  on  which  the  particular 
virtues  of  the  drug  probably  depend.     Bedall  of  Munich  and  Merck 
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of  Darmstadt  have  isolated  a  crystalline  body,  Jcoussin  or  Jcosin^  to 
which  the  formula  Cg^HggOjo  has  been  assigned  (See  Hanb.  and 
Fluck.  Pharmacographia,  p.  229).  It  may  be  prepared  by  mixing 
the  flowers  with  lime,  exhausting  them  first  with  alcohol,  then  with 
water,  concentrating  the  mixed,  solutions  and  adding  acetic  acid, 
which  precipitates  the  koussin.  The  flowers  yield  about  3  per  cent. 
It  forms  fine  rhombic  crystals  of  a  yellow  colour,  tasteless,  and 
insoluble  in  water,  soluble  in  about  400  parts  of  alcohol;  freely 
soluble  in  boiling  alcohol,  in  aether,  chloroform,  benzol,  glacial  acetic 


Fig.  102. — Brayera  anthelmintica.    The  female  flower  is  given  on  a  larger  scale. 

acid,  and  solutions  of  the  caustic  and  carbonated  alkalies,  from 
which  it  is  precipitated  unaltered  by  acids.  It  fuses  at  288°,  and 
forms  on  cooling  a  yellow  amorphous  mass,  which  when  touched 
with  a  drop  of  alcohol  assumes  the  crystalline  form.  Proof  is 
wanting  that  this  is  the  active  constituent  of  the  drug. 

Action  and  Uses. — Kousso  is  an  irritant,  large  doses  producing 
nausea,  griping,  and  purging.  It  is  said  to  have  produced  abortion 
in  one  or  two  cases.  It  is  employed  to  expel  taenia  and  bothrio- 
cephalus  from  the  intestines. 

Dose, — \  to  -|  omice  of  the  powdered  flowers  suspended  in  water. 
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Usually  it  is  not  necessary  to  take  an  aperient  with  the  drug.  If 
it  does  not  act  alone,  a  dose  of  castor  oil  may  be  given  twelve  hours 
after  the  kousso.  The  following  is  the  Lest  form  of  administra- 
tion:— 

2.  Infusum  Cusso,  P.B.    Infusion  of  Kousso. 

Pre'paration. — Infuse  \  ounce  of  kousso  in  coarse  powder  in  8 
ounces  of  boiling  imter  for  fifteen  minutes.     It  is  taken  unstrained. 

Dose. — 4  to  8  fluid  ounces. 

CYDONIA  VULGARIS,  Pers.     The  Quince. 

The  Quince  {icv^ovia)^  the  Pyrus  Gydonia  of  Linnseus,  was  known 
to  the  ancients  and  Arabs;  the  seeds  (hihee  dana)  are  employed 
medicinally  in  India,  being  imported  from  Cabul  and  Cashmere, 
where  the  tree  is  cultivated. 

Characters. — A  moderately-sized,  much -branched,  but  crooked  tree.  Leaves 
ovate,  obtuse  at  the  base,  quite  entire,  with  the  lower  surface  as  well  as 
the  calyx  and  pedicle  tomentose.  Flov)ers  few,  white  or  rose-coloured, 
in  a  kind  of  umbel.  The  pomes  closed,  globose  or  oblong,  5-celled;  cells 
many-seeded,  cartilaginous.  Seeds  enveloped  in  condensed  mucilage. — Nees 
von  E.  305  ;  Steph.  and  Church,  114. 

The  fruit  of  the  quince  is  pyriform,  of  a  yellow  colour,  downy, 
and  remarkable  for  its  fine  odour.  The  ancients  used  it  as  a  medi- 
cine, but  it  is  now  chiefly  employed  for  flavouring  other  fruits,  or  as 
a  preserve.  It  contains  some  astringent  principle,  with  malic  acid, 
sugar,  and  azotised  matter  (Soubeiran).  The  seeds  are  reddish - 
brown,  oblong,  pointed,  convex  on  the  outside,  and  with  one  or  two 
flat  sides,  from  mutual  pressure. 

The  epidermis  consists  of  a  single  row  of  cylindrical  cells,  which 
are  composed  of  condensed  mucilage,  for  in  the  presence  of  water 
they  swell  to  an  enormous  size  and  dissolve.  The  seed  yields  as 
much  as  20  per  cent,  of  dry  mucilage^  resembling  that  of  linseed, 
and  having  the  composition  0^2^20^10  •  ^^  ^^  associated  with  a  con- 
siderable amount  of  lime  salts.  It  yields  oxalic  acid  when  treated 
with  nitric  acid,  and,  like  cellulose,  gives  a  blue  colour  with  iodine 
after  a  short  contact  with  sulphuric  acid.  It  must  be  regarded  as 
a  soluble  modification  of  cellulose.  The  kernel  resembles  the  bitter 
almond  in  flavour. 

1.  Decoctum  seminum  Cydonise.     Decoction  of  Quince  Seed. 

Preparation. — Boil  120  grains  of  the  seed  in  1  pint  of  waiter  for 
ten  minutes,  and  strain. 

Action  and  Uses. — Those  of  linseed.     It  is  quite  insipid. 

AMYGDALUS  COMMUNIS,  Linn.     The  Almond. 

The  Almond  is  mentioned  in  the  Book  of  Genesis.  There  are  two 
distinct  varieties  of  the  seed,  the  hitter  and  the  sweet  almond,  a 
variation  probably  due  to  cultivation,  and  one  which  is  not  indi- 
cated by  any  reliable  or  permanent  characters,  excepting  that  just 
sUitcd.     Both  varieties  are  foui:u  in  the  countries  extending  from 
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Syria  to  Affglianistan.     Both  were  known  to  the  ancients  and  to  the 
Arabs. 

Characters. — A  small  tree  with  lanceolate  leaves,  which  are  glandularly 
serrate^  young  leaves  folded  flat ;  iietioles  glandular,  equal  in  length  to,  or 
longer  than,  the  transverse  diameter  of  the  leaf.  Flowers  nearly  sessile, 
solitary,  appearing  earlier  than  the  leaves.  Tube  of  the  calyx  companulate. 
Fruit  a  dry  drupe,  ovoid  compressed,  externally  tomentose,  when  ripe  burst- 
ing irregularly.  Within  this  is  contained  a  hard  but  brittle  shell,  enclosing 
the  kernel  or  almond. 

Var.  a,  aniara.  Petioles  studded  with  glands.  Style  equal  in  length  to  the 
stamens.     Seed  bitter. 

Var.  /?,  dulcis.  Base  of  the  leaf  and  lower  serratures  bearing  glands.  Style 
much  longer  than  the  stamens.  Seed  sweet. — Nees  von  Esenb.  pi.  312  and 
313 ;  Woodv.  Med.  Bot.  pi.  83. 

1.  Amygdala  amara,  P.B.     Bitter  Almond. 

The  seed  of  the  bitter  almond  tree,  brought  chiefly  from  Mogadore. 

Characters  and  Constituents. — Scarcely  an  inch  long,  flattened, 
lanceolate,  acute,  with  a  clear  cinnamon-brown  seed-coat,  a  bitter 
taste,  and  when  rubbed  with  a  little  water,  a  characteristic  odour. 
They  contain  about  45  per  cent,  of  fixed  oil.,  from  5  to  10  per  cent, 
of  sugar  and  gum^  about  24  per  cent,  of  albumin.,  a  portion  of  which 
is  in  a  soluble  state  forming  emulsin,  from  2^  to  per  cent,  of  amyg- 
dalin  C2oH27NO^i ,  and  nearly  5  per  cent,  of  inorganic  salts,  chiefly 
composed  of  the  phosphates  of  potash,  lime,  and  magnesia. 

The  aqueous  distillate  of  bitter  almonds  contains  hydrocyanic 
acid  and  benzoyl  hydride  (essential  oil  of  bitter  almonds).  These 
bodies,  however,  do  not  pre-exist  in  the  seed,  but  are  formed  by  the 
action  of  eninlsin  on  amygdalin  in  the  presence  of  water,  amygdalin 
breaking  up  into  prussic  acid,  essential  oil,  glucose,  formic  acid,  and 
water,  thus  :— 2C2oH27NO^  =  2HCy  +  4C,H60  +  CqH^^P^  +  4HCHO2 
-!-4H20.  100  parts  of  amygdalin  yield  about  41  of  essential  oil  of 
bitter  almonds  and  6  of  hydrocyanic  acid. 

If  the  amygdalin  be  previously  separated  from  the  seed,  or  if  the 
emnlsin  be  coagulated,  this  reaction  does  not  occur. 

Amygdalin  is  obtained  by  boiling  the  cake  left  after  the  expression 
of  the  fixed  oil  in  alcohol  of  sp.  gr.  -825,  the  alcohol  is  distilled  off, 
any  sugar  destroyed  by  fermentation  with  yeast,  and  the  filtered 
solution  concentrated  when  the  amygdalin  crystallises  in  tufts  of 
needle-like  prisms.  It  is  soluble  in  15  parts  of  water,  forming  a 
permanent  neutral,  inodorous,  and  innocuous  solution;  but  if  a 
little  emulsin  of  sweet  almonds  be  added,  decomposition  imme- 
diately occurs,  indicated  by  the  development  of  the  odour  of  oil  of 
bitter  almonds.  17  grains  of  amygdalin  mixed  with  1  ounce  of 
emulsion  of  sweet  almonds,  furnishes  1  grain  of  pure  hydrocyanic 
acid  =  50  minims  of  the  dilute  acid  of  the  Pharmacojaoeia. 

Under  the  influence  of  oxydisiug  agents,  amygdalin  is  resolved 
into  benzoyl  hydride,  benzoic  acid,  formic  acid,  and  ammonia, 
thus :— C20H27NO11  +  O4  -  C^H^jO  -f-  HC7H5O2  +  6HCHO2  +  H3N. 

Emulsin  or  synaptase  is  also  extracted  from  the  cake  after  the 
expression  of  the  fixed  oil.     The  cake  is  mixed  with  thrice  its 
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weight  of  cold  water,  strained,  and  left  at  70°  to  80°  for  three  or 
four  days,  then  the  coagulum  (vegetable  casein)  is  separated  from 
the  whey,  and  when  this  ceases  to  precipitate  with  acetic  acid  the 
emulsin  is  precipitated  by  the  addition  of  alcohol.  It  falls  in  com- 
bination with  the  earthy  phosphates  which  do  not  interfere  with 
its  action.  The  precipitate  is  washed  with  absolute  alcohol,  and 
dried  in  vacuo  over  sulphuric  acid.  It  is  wholly  soluble  in  cold 
water,  and  the  solution  has  an  acid  reaction,  which  enables  it  to 
hold  the  earthy  phosphates  in  solution. 

Action  and  Uses. — Owing  to  the  formation  of  hydrocyanic  acid 
by  the  process  above  explained,  the  bitter  almond  is  highly  poison- 
ous. An  emulsion  is  sometimes  prescribed  as  a  means  of  giving 
hydrocyanic  acid,  but  as  the  amount  of  amygdalin  is  variable,  this 
practice  must  be  condemned.  The  effects  of  the  ingestion  of  the 
seed  are  those  of  hydrocyanic  acid,  and  they  have  proved  fatal  in 
many  cases. 
2.  Oil  of  Bitter  Almonds  or  Benzoyl  Hydride.     C7H.O,H  =  106. 

This  is  prepared  by  mixing  the  crushed  almond  cake  from  which 
the  fixed  oil  has  been  expressed  into  a  creamy  fluid  by  the  addition 
of  cold  water.  The  mixture  is  allowed  to  stand  in  the  still  for 
twenty-four  hours,  to  give  time  for  the  emiilsin  to  completely 
decompose  the  amygdalin.  It  is  then  distilled  so  long  as  the  dis- 
tillate is  milky-turbid.  The  yield  of  oil  is  about  1  per  cent.,  but 
the  crude  oil  contains  hydrocyauic  and  benzoic  acids,  and  a  little 
benzoine,  C^^H^gOg.  The  former  of  these  constituents  exists  in  the 
proportion  of  from  8'5  to  14-33  per  cent.,  and  renders  the  oil  ex- 
tremely poisonous ;  it  may  be  separated  by  agitating  the  oil  Avith  a 
mixture  of  milk  of  lime  and  ferrous  chloride,  and  then  redistilling. 
The  pure  oil  is  not  poisonous,  is  colourless,  of  sp.  gr.  1  -049,  boils  at 
356°,  is  inflammable,  has  the  agreeable  odour  of  bruised  peach 
leaves,  is  soluble  in  30  part,s  of  water;  and  when  exposed  to  the 
air  absorbs,  like  an  aldehyd,  2  atoms  of  oxygen,  and  is  converted 
into  a  crystalline  mass  of  benzoic  acid,  SC^HgO-l-Og^SHC^H^Og. 
Heated  with  caustic  potash  hydrogen  is  Ulcerated,  and  l3enzoate  of 
potash  formed.  Dilute  nitric  acid  converts  it  into  nitro-benzoyl, 
C7H,0,N02. 

Action  and  Uses. — The  pure  oil  is  no  doubt  converted  into  ben- 
zoic acid  in  the  body,  and  would  have  the  same  effects.  Granting 
this,  it  must  previously  exercise  a  deoxydising  action  on  the  blood. 
The  oil  is  much  employed  as  a  flavour  and  perfume,  and  if  pure,  is 
quite  harmless;  but  the  impure  oil  has  been  the  frequent  cause  of 
serious  and  fatal  accidents. 

3.  Oleum  Amygdalae,  P.B.     Almond  Oil 

The  oil  expressed  from  bitter  and  sweet  almonds. 

Characters  and  Constituents. — A  thin,  pale  yellow  oil  of  sp.  gr.  '92; 

nearly  inodorous,  or  having  a  nutty  flavour  with  a  bland  oleaginous 

taste.     It  does  not  solidify  until  reduced  to  about  13°.     It  becomes 

rancid  by  exposure  to  the  air,  but  does  not  dry. 
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It  consists  almost  entirely  of  olein  (see  p.  242). 

Action  and  Uses. — Those  of  olive  oil.  Owing  to  its  greater  fluidity, 
it  is  preferred  to  olive  oil  for  dropping  into  the  ears  in  order  to 
loosen  and  dissolve  the  w^ax. 

Pharmaceutical  Uses. — A  constituent  of  Ungentum  cetacei,  U. 
hydrargyri  oxydi  rubri,  U.  plumbi  subacetatis  compositum,  U.  sim- 
plicis  and  the  preparations  containing  it. 

4.  Amygdala  dulcis,  P.B.     Sweet  Almond, 

The  seed  of  the  sweet  almond,  cultivated  about  Malaga. 

Characters  and  Constituents. — Slightly  longer  and  narrower  than 
the  bitter  almond,  of  a  bland,  sweetish,  nutty  flavour,  not  evolving 
the  odijur  or  flavour  of  bitter  almonds  when  bruised  with  water,  or 
masticated. 

The  constituents  are  the  same  as  those  of  the  bitter  almond, 
except  that  it  does  not  contain  amygdalin.  The  quantity  of  fixed 
oil  is  rather  greater  than  that  of  the  bitter  almond,  being  about  50 
per  cent.     The  quantity  of  sugar  sometimes  reaches  10  per  cent. 

Action  and  Uses. — The  sweet  almond  is  highly  nutritious,  and 
readily  furnishes  an  emulsion  for  the  suspension  of  certain  insoluble 
medicines.  Almond  cake  is  made  into  biscuits  for  the  use  of 
diabetic  patients,  when  it  is  thought  desirable  to  exclude  starch 
from  the  diet. 

Pharmaceutical  Uses. — In  the  expression  of  Oleum  amygdalae, 
and  in  the  preparation  of  the  following: — 

5.  Pulvis  AmygdalaB  compositus,  P.B.     Compound  Almond  Powder, 
Preioaration. — Steep   8  ounces  of  sweet  almonds  in  w^arm  water 

until  their  skins  can  can  be  easily  removed;  and  w^hen  this  has 
been  eff'ected,  dry  them  thoroughly  wdth  a  soft  clotli  and  rub  them 
lightly  in  a  mortar  to  a  smooth  consistence;  add  gradually  4  ounces 
of  refined  sugar  in  powder,  and  1  ounce  of  gum  acacia  in  powder, 
rub  the  whole  to  a  coarse  powder,  and  keep  it  in  a  lightly  covered 
jar. 

Use. — It  is  employed  for  the  extemporaneous  preparation  of  the 
following: — 

6.  Mistura  Amygdalee,  P.B,     Almond  Mixture, 

Preparation. — Rub  2^  ounces  of  compound  almond  poivder  with 
a  little  ivater  into  a  thin  paste,  then  add  gradually  sufficient  w^ater 
to  make  a  pint  of  the  mixture,  and  strain  through  muslin. 

Uses. — A  pleasant  vehicle  for  many  medicines,  such  as  alkalies, 
and  insoluble  salts,  as  subnitrate  of  bismuth.  It  is  dt^mulcent  and 
nitritious. 

Dose. — 1  to  2  fluid  ounces. 

PRUNUS  DOMESTICA,  Linn,     The  Plum. 

The  common  Plum-tree  is  supposed  to  be  the  x.oKVf^Yi'Ksa,  of  Diosco- 
rides;  but  this  may  have  been  Prunus  Coccomilla  of  Tencjre.  a  native 
of  Calabria,  a  species  which  is  supposed  bv  some  to  be  ihe  original 
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of  the  former.      Damascus  prunes  {Prima  Damascena)  are  often 
mentioned  in  the  writings  of  the  Greek  physicians. 

Greece,  the  south-eastern  shores  of  the  Black  Sea,  the  Caucasus, 
and  Northern  Persia  appear  to  be  the  native  habitats  of  the  plum- 
tree.  The  variety  Juliana,  Decand.  (Prunier  de  St  Julien),  culti- 
vated in  the  valley  of  the  Loire,  is  the  source  of  the  French  prunes 
of  commerce.  Many  other  varieties  are  cultivated  in  the  gardens  of 
Europe. 

Characters. — 1.  var.  Juliana,  Decand.  A  small  tree  with  smooth  branches 
and  elliptical  leaves.  Flower  buds  formed  of  one  or  two  flowers.  Petals 
white,  oblong-ovate.  Drupe  ovate-oblong,  deep  purple,  not  depressed  at  the 
insertion  of  the  stalk,  with  a  scarcely  visible  siitnre  and  no  furrow,  pulp 
greenish  and  rather  austere.  Stone  about  j  long  by  J  inch  broad,  rounded  at 
the  superior  end,  narrowed  and  truncate  at  the  lower,  the  ventral  suture  wider 
and  thicker  than  the  dorsal. —  Woodv.  Med.  Bot.  pi.  85. 

2.  Var.  Prnneauliana,  Decand.  (P.  ceconomica,  Borkhausen).  The  Quetschen, 
or  German  prune,  is  the  produce  of  this  variety.  It  is  rather  larger  than  the 
French  prun-,  and  the  stone  is  flatter,  narrower,  pointed  at  both  ends,  and 
the  ventral  suture  is  more  curved  than  the  dorsal. 

1.  Prunum,  P.B.     Prune. 

The  dried  drupe  of  the  plum  above  described.  From  Southern 
Europe. 

The  fruit  is  exposed  alternately  to  the  heat  of  an  oven  and  to 
the  open  air.  Thus  preserved,  it  is  about  1\  inch  long,  ovate, 
black,  shrivelled,  containing  a  tough  brown  mucilaginous,  and 
sweetly  acidulous  pulp.  It  contains  about  25  per  cent,  of  saccharine 
matter,  free  malic  acid,  a  large  quantity  of  gum  and  'pectin,  and  some 
calcium  oxalate. 

Action  and  Uses. — Nutritious,  demulcent,  and  laxative.  Stewed 
prunes  are  very  useful  articles  of  diet  when  there  is  habitual  con- 
stipation.    The  pulp  forms  about  i\-  part  of  Confectio  sennse. 

PRXJNUS    LAUROCERASUS,    Linn.      The    Common   or  Cherry 

Laurel. 

This  shrub,  so  common  in  every  garden  in  England,  is  a  native 
of  Asia  Minor,  especially  near  Trebizond,  whence  it  was  in- 
troduced into  Europe  by  Clusius  about  1576.  It  is  commonly 
called  "Laurel,^'  but  must  not  be  confounded  with  the  true  Laurel 
or  Bay  (see  p.  450).  It  must  also  be  distinguished  from  the  Portugal 
laurel,  P.  Lusitanica. 

Characters. — A  small  tree,  or  smooth  evergreen  shrub.  Leaves  coriaceous, 
oblong,  acuminate,  remotely  serrated,  shining  on  the  upper  surface,  with 
2  or  4  glnnds  beneath.  Racemes  simple,  axillary,  about  the  length  of  the 
leaves.  Petals  white,  roundish,  spreading.  Stamens  20.  Drupe  destitute 
of  bloom,  elliptical,  black,  about  the  size  of  the  Bay  berry.— iV^ees  von  E. 
317 ;  Steph.  and  Church,  pi.  117. 

1.  Laurocerasi  folia,  P.B.     Cherry-Laurel  Leaves, 
The  fresh  leaves. 
Characters  and   Constituents. — Ovate-lanceolate  or  elliptical,   on 


THE  CHERRY-LAUREL. 


627 


strong  short  foot-stalks ;  margin  recurved,  and  slightly  and  dis- 
tinctly toothed,  with  2  to  4  shallow  glands  on  the  under  surface 
at  the  base,  deep  green,  of 
leathery  consistence,  smooth 
and  shining;  emitting  a 
ratafia  odour  when  bruised. 
The  leaves  contain  amy- 
gdalin,  emulsin  or  an  al- 
buminoid substance  readily 
converted  into  emulsin, 
sugar,  fat,  and  a  small 
quantity  of  tannic  acid. 
When  distilled  with  water, 
they  yield  oil  of  bitter 
almonds  and  hydrocyanic 
acid,  the  proportion  vary- 
ing according  to  the  time 
of  the  year,  being  half  as 
much  in  winter  as  in  July 
and  August  (Broeker). 
According  to  Sir  R.  Chris- 
tison,  the  buds  and  unex- 
panded  young  leaves  in 
May  or  June  yield  6-33  grs. 
of  volatile  oil  in  1000,  but 
that  the  proportion  sinks 
to  3*1  grs.  in  July,  and  goes 
on  gradually  diminishing  to- 
only  0*6  in  the  subsequent 
May,  when  they  are  twelve  months  old,  and  when  the  new  unex- 
panded  leaves  of  the  same  plant  give  ten  times  as  much. 

2.  Aqua  Laurocerasi,  P.B.     Laurel  Water. 

Preparation. — Chop  1  pound  of  the  fresh  learns^  crush  them  in  a 
mortar,  and  macerate  them  in  2 J  pints  of  water  for  twenty-four 
hours,  then  distil  1  pint  of  liquid.  Shake  the  product,  filter  through 
paper,  and  preserve  it  in  a  stoppered  bottle. 

The  maceration  allows  of  the  solution  and  reaction  of  the  amyg- 
dalin  and  emulsin.  The  result  of  distillation  is  a  saturated  aqueous 
solution  of  oil  of  bitter  almonds,  containing  a  quantity  of  hydro- 
cyanic acid,  that  may  be  10  or  15  times  greater  under  some  condi- 
tions than  it  is  under  certain  others.  If  the  Pharmacopoeia  had  pro- 
vided against  the  variation  resulting  from  the  age  of  the  leaf  and 
season,  the  inconsistency  which,  on  the  one  hand,  recklessly  prescribes 
a  solution  of  prussic  acid  of  unascertained,  and  after  all  precautions 
have  been  taken,  variable  strength;  and  on  the  other,  gives  the 
most  scrupulous  directions  for  the  preparation  of  a  2  per  cent, 
solution  of  the  same  acid,  w^ould  still  be  grossly  apparent.  Nor 
can  it  be  argued  that  laurel  water,  as  prepared  above,  is  intended  to 
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meet  an  emergency  wliicli  may  arise  where  tlie  conveniences  of  life 
are  inacessible,  for  a  convincing  answer,  in  the  shape  of  a  retort,  lies 
in  the  way. 

Action  and  Uses. — Those  of  hydrocyanic  acid. 

Dose. — 5  to  30  minims. 

Other  Medicinal  Species  of  Prunus. — The  inner  bark  of  the 
root  and  branches  of  the  wild  cherry  (P.  or  Gerasus  Padus),  and 
P.  or  Gerasus  Virginiana  of  Miller,  and  G.  serotina  of  Linn.,  have 
been  recommended  from  time  to  time  as  sedative  and  tonic.  They 
contain  amygdalmi  and  emulsin,  and  therefore  furnish  the  sedative 
principle  hydrocyanic  acid  with  cold  water;  they  also  contain  tannic 
acid  and  a  hitter  extractive,  to  w^hich  it  appears  their  tonic  effect  is 
due.  The  bark  of  the  last  mentioned  plant,  under  the  name 
"Cortex  pruni  serotinse,^^  is  an  article  of  the  United  States  Phar- 
macopoeia. It  is  prescribed  in  doses  of  30  to  40  grains  in  inter- 
mittent fevers  and  in  phthisis.  The  infusion  (^  to  16  ounces)  made 
with  boiling  water  which  coagulates  the  emulsin,  is  simply  tonic  in 
doses  of  1  to  2  ounces.  The  astringent  juice  of  P.  spinosa,  the  Sloe 
or  Bullace,  inspissated,  is  substituted  for  the  ancient  ahakia  (p.  638). 

Le&uminos^,  Jussieu,     The  Pea  Family. 

Like  the  Rosacese,  this  order  naturally  forms  three  distinct  sub-orders, — the 
Papilionece,  in  which  the  corolla  is  papilionaceous,  and  the  definite  stamens 
mono-  or  diadelphous  ;  the  Cmsalpiniece,  in  which  the  corolla  loses  its  papil- 
ionaceous character,  but  is  still  a  little  irregular  occasionally,  and  always 
imbricated  in  aestivation,  and  the  stamens  are  definite  and  distinct  ;  and  the 
Mimosece,  characterised  by  a  regular  valvate  corolla  and  indefinite  hypogynous 
stamens.  The  chief  characteristic  of  the  order — the  leguminous  fruit — is 
maintained  throughout  the  family.  The  medicinal  properties  of  this  important 
order  are  fully  illustrated  in  the  various  products  furnished  by  the  following 
numerous  plants.  Besides  these  medicinal  products,  the  order  furnishes 
peas,  beans,  vetches,  clover,  and  other  valuable  food  for  man  and  the  domestic 
animals. 

MYROXYLON  PEREIR^,  Klotzsch.      The  Balsam  of  Peru  Tree. 

A  lofty  tree,  growing  on  the  balsam  coast  of  Salvador,  between 
the  IS""  35'  and  14°  10'  N.  latitude.      It  is  naturalised  in  Ceylon. 

Characters. — Branches  smooth  but  warty,  ash-coloured.  Le'aves  impari- 
pinnate  ;  leajlcts  5-11,  alternate,  oval-oblong,  abruptly  acuminate,  emarginate. 
Racemes  loose,  6-7  inches  long.  Fruit  1-celled,  1-seeded,  winged,  indehiscent, 
une(pial-sided,  pod  narrowed  at  the  base,  fruit-stalk  winged  above,  with  the 
pod  about  85  inches  long  ;  mesocarp  fibrous,  the  inner  part  with  receptacles  of 
oleo-resin.  Seeds  loose,  cotyledons  yellowish,  oily,  of  an  agreeable  odour. — 
Pharm.  Journ.  vol.  x.  1st  series,  p.  282. 

The  wood  contains  a  liquid  balsam,  which  is  obtained  by  pre- 
viously bruising  portions  of  the  bark  with  the  back  of  an  axe,  so  as 
to  promote  its  separation,  and  five  or  six  days  afterwards  charring 
it  by  torches  or  burning  wood,  to  excite  the  flow  of  balsam.  A 
week  afterwards  the  bark  drops  off,  or  may  be  easily  removed,  and 
the  stem  begins  to  exude  balsam.      It  is  allowed  to  soak  into  rags 
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inserted  in  the  apertures;  these  are  afterwards  boiled  in  water,  and 
the  balsam  is  skimmed  off  the  surface.  This,  the  Balsamo  negro,  has 
to  be  strained  before  it  is  fit  for  exportatation.  The  whole  average 
annual  yield  is  stated  to  be  about  25,000  lb.  A  semi-solid  substance, 
called  Bolsamo  bianco,  or  White  Balsam,  is  obtained  by  expression 
of  the  seeds  and  inner  portion  of  the  fruit  of  the  same  tree.  It  has 
been  confounded  with  Tolu  Balsam,  but  is  quite  distinct  from  it, 
and  without  its  peculiar  odour.  Besides  these  two  products,  a 
fragrant  liquid,  called  Balsamito,  in  high  repute  throughout  Central 
America  as  a  stimulant  and  vulnerary,  is  prepared  by  digesting  in 
rum  the  inner  part  of  the  fruit  of  this  Myrospermum. 

1.  Balsamum  Peruvianum,  P.B.  Balsam  of  Peru.  F.  Baume  de 
Perou.     G.  Peruhalsam. 

A  balsam  obtained  from  the  tree  above  described,  by  exudation 
from  the  trunk  after  the  bark  has  been  scorched  and  removed. 
From  Salvador  in  Central  America.  It  formerly  came  to  Europe 
through  Peru,  and  so  obtained  its  specific  name 

Characters  and  Constituents. — A  reddish-brown  oi^  nearly  black 
liquid,  sp.  gr.  1*15,  translucent  in  thin  films;  having  the  consis- 
tence of  syrup,  a  balsamic  odour,  and  an  acrid  slightly  bitter  taste. 
Soluble  in  5  parts  of  rectified  spirit.  Undergoes  no  diminution  in 
volume  when  mixed  with  water,  but  yields  to  it  traces  of  cinnamic 
and  benzoic  acids. 

It  is  composed  of  38  per  cent,  of  black,  odourless,  tasteless,  amor- 
phous resin,  soluble  in  alcohol  and  caustic  alkalies,  and  furnishing 
by  destructive  distillation  benzoic  acid,  toluol  C^Hg,  and  styrol 
CgHg ;  the  remainder,  about  60  per  cent.,  is  cinnamein  or  benzylic 
cinnamate  CigHj^Og,  a  brownish  aromatic  liquid,  sp,  gr.  1*1,  it  vola- 
tilises unchanged  at  about  570",  is  soluble  in  carbon  bisulphide, 
and  is  resolved  by  the  caustic  alkalies  into  cinnamie  acid  C9Hg02, 
and  benzylic  alcohol  C^HgO. 

Action  and  Uses. — A  stimulant  to  the  mucous  membranes,  and 
useful  as  an  expectorant  in  chronic  bronchitis.  It  is  also  used  as 
a  stimulant  application  to  indolent  ulcers. 

Dose. — 10  to  15  minims,  on  sugar,  or  in  the  form  of  emulsion. 

MYKOXYLON  TOLXHFERA,  H.B.IC     The  Balsam  of  Tolu  Tree. 

A  lofty  evergreen  tree,  resembling  the  preceding  species;  a  native 
of  Venezuela  and  New  Granada,  and  the  Myrospermum  toluiferum 
of  A.  Richard. 

Characters, — Branches  smooth,  warty.  Leaflets  7-8,  ovate-oblong,  acumi- 
nate, rachis  smooth.  Calyx  campanulate,  5 -toothed.  Petals,  the  upper  one 
largest.  Stamens  10,  free.  Ovary  stalked,  oblong,  membranous,  2-6  ovules. 
Style  filiform,  lateral.  Legume  indehiscent,  oblique,  with  winged  expansions 
very  broad  at  the  apex,  and  a  winged  stalk. 

The  wood  contains  a  liquid  balsam,  whith  is  obtained  by  making 
a  number  of  V-shaped  incisions  through  the  bark  and  young  wood, 
and  fixing  a  calabash  about  the  size  of  a  tea-cup  under  the  apex 
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Ibrmed  by  the  convergent  incisions.  As  many  as  twenty  calabashes 
may  be  seeii  attached  to  the  same  stem,  and  the  bleeding  goes  on 
for  eight  months  of  the  year.  (Weir,  Jour.  Boy.  Hort.  Soc.  May  1864.) 
In  some  districts  the  balsam  is  allowed  to  flow  down  the  trunk  into 
n  large  leaf. 

1.  Balsamum  Tolutanum,  P.B.      Balsam  of  Tolu.      F.  Baume  de 

Tolu.     G.  Toluhalsam. 

A  balsam  obtained  from  the  tree  above  described,  by  exudation 
after  incisions  of  the  bark.     From  New  Granada. 

Characters  and  Constituents. — A  soft  and  tenacious  solid,  with  a 
fragrant  balsamic  odour,  light  brown  colour,  and  feebly  aromatic 
taste.  After  very  long  exposure  to  the  air  it  becomes  brittle  below 
40°.  If  a  thin  layer  be  examined  by  the  microscope  it  is  seen  to  be 
tilled  with  crystals  of  cinnamic  acid.  It  is  insoluble  in  bisulphide  of 
carbon,  which  dissolves  so  considerable  a  portion  of  balsam  of  Peru, 
but  is  freely  and  completely  soluble  in  alcohol,  chloroform,  and 
glacial  acetic  acid.     Boiling  water  dissolves  out  cinnamic  acid. 

The  balsam  is  composed  of  amorphous  resi7i,  apparently  identical 
with  that  of  balsam  of  Peru.  Of  a  large  proportion  of  cinnamic 
acid  (see  p.  457),  and  of  about  1  per  cent,  of  tolene,  C^oK^g,  a  volatile 
oil  obtained  by  distilling  the  balsam  with  water.  By  destructive 
distillation  it  yields  the  same  compounds  as  balsam  of  Peru  under 
similar  treatment,  and  also  a  little  phenol  and  styrol. 

Action  and  Uses. — Those  of  balsam  of  Peru,  in  addition  to  which 
it  is  used  to  give  an  agreeable  odour  to  lip-salve,  and  a  pleasant 
taste  to  certain  medicines. 

Dose. — 10  to  20  grains. 

Pharmaceutical  Uses. — A  constituent  of  Tinctura  benzoini  com- 
posita  and  the  two  following  articles: — 

2.  Syrupus  Tolutanus,  P.B.     Syrup  of  Tolu. 

Prejparation. — Boil  1 J  ounce  of  balsam  of  Tolu  in  1  pint  of  water 
for  half  an  hour  in  a  lightly  covered  vessel,  stirring  occasionally^ 
Remove  from  the  fire,  and  add  water  if  necessary  that  the  liquid 
may  measure  16  fluid  ounces.  When  cold  filter,  add  2  pounds  of 
refined  sugar,  and  dissolve  with  the  air  of  a  steam  or  water  bath. 
The  product  should  weigh  3  pounds,  and  have  the  sp.  gr.  1-33. 

Dose. — 1  fluid  drachm.  A  pleasant  and  helpful  adjunct  to  a 
cough  linctus. 

3.  Tinctura  Tolutana,  P.B.     Tincture  of  Tolu, 
Contains  54j  grains  of  balsam  in  1  fluid  ounce. 

Preparation. — Macerate  2i-  ounces  of  balsam  of  Tolu  in  15  fluid 
ounces  of  rectified  spirits,  with  occasional  agitation,  for  six  hours,  or 
until  the  balsam  is  dissolved;  then  filter,  and  add  sufficient  rectified 
spirit  to  make  1  pint. 

Dose. — 20  to  40  minums. 

Pharmaceutical  Uses. — In  the  preparation  of  Trochisci  acidi  tan- 
nici,  T.  morphise,  T.  morphine  et  ipecacuanhse,  and  T.  opii. 
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COPAIFERA,  SPECIES  VARI^.     Copaiba  Trees. 

These  are  lofty  forest  trees,  natives  of  Central  America  as  far 
south  as  Bahia. 

Generic  Characters. — Leaves  alternate,  pinnate.  Leaflets  coriaceous,  some- 
what unequal,  ovate.  Flowers  in  compound  axillary  and  terminal  spikes. 
Calyx  ebractiolate,  of  4  small,  equal,  spreading  sepals,  united  at  the  base. 
Petals  0.  Stamois  10,  distinct,  nearly  equal,  declinate.  Ovary  free,  with 
2  ovules.  Style  filiform.  Leguine  stalked,  obliquely  elliptical,  coriaceous,  a 
little  compressed,  2-valved,  1-seeded.  Seed  elliptical,  enclosed  in  a  1 -sided 
aril.     Embryo  straight. 

1.  C.  MULTIJUGA,  Hayne. — Leaflets  6  to  10  pairs,  unequal  sided,  acumi- 
nate, with  pellucid  dots.     Habitat. — Para. 

2.  C.  Langsdorfii,  Desf. — Leaflets  3  to  5  pairs,  oval,  blunt,  equal  sided, 
with  pellucid  dots.  Petioles  and  j[3ec?W72C^65  slightly  downy.  Fig.  104. 
Habitat.— ^Qjiidi  Paulo. 


Fig.  104. — Copaifera  Langsdorfii. 

3.  C.  OFFICINALIS,  Linn.,  or  C.  Jacquini,  Desf. — Leaflets  2  to  5  pairs,  in- 
curved, ovate,  obtusely  acuminate,  with  pellucid  dots,  unequal  sided. 
Habitat. — Venezuela,  West  Indies. 

4.  C.  CORIACEA,  Mart. — Leaflets  2  to  3  pairs,  elliptical,  equal  sided,  emar- 
ginate,  coriaceous,  not  dotted.     Habitat. — Santa  Paulo,  Bahia. 

The  wood  of  these  trees  is  replete  with  oleo- resin,  sometimes 
even  to  bursting.  It  is  obtained  by  cutting  or  boring  to  the  heart 
of  the  tree  near  its  base.  Usually  the  balsam  flows  so  rapidly  from 
this  wound  that  many  pounds  may  be  collected  in  a  few  hours. 

1.  Copaiba,  P.B.     Copaiva. 

The  oleo -resin  obtained  from  incisions  made  in  the  trunk  of 
Copaifera  multijuga  and  other  species  of  Copaifera,  chiefly  from  the 
valley  of  the  Amazon. 
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Characters^  Composition,  and  Tests. — About  the  consistence  of  olive 
oil;  sp.  gr.  0*940  to  0*99;  pale  or  golden  yellow,  transparent,  of  a 
peculiar  aromatic  odour,  and  a  persistent  aromatic  acrid  bitterish 
taste.  Perfectly  soluble  in  an  equal  volume  of  benzol.  Does  not 
become  glutinous  after  having  been  heated  to  270°  (absence  of 
Gurjun  balsam,  which  see).  Is  not  fluorescent.  It  is  miscible  in 
all  proportions  with  absolute  alcohol,  acetone,  and  bisulphide  of 
carbon,  and  dissolves  J  its  weight  of  carbonate  of  magnesia  by  the 
aid  of  heat  and  remains  transparent.  It  is  like  the  fluid  turpentine 
of  the  coniferoe,  a  solution  of  resin  in  volatile  oil,  which  constitutes 
from  40  to  60  per  cent,  (see  Oil  of  Copaiba).  The  resin  is  amor- 
phous and  acid.  When  heated  with  solution  of  ammonia  crystalline 
cojjaivic  acid  C9QH3.P2?  is  formed.  Sometimes  copaiba  spontaneously 
deposits  crystals  of  oxycopaivic  acid  CgoHo^O.^,  and  metacopaihic  acid. 
C22H34O4,  may  be  extracted  from  some  samples  of  balsam  by  means 
of  alkali.  These  resin  acids  are  bitterish,  and  form  crystalline  salts 
with  bases.     The  resin  itself  yields  only  amorphous  salts. 

Adulterations. — These  are  (1)  castor,  or  oi\\QV  fixed  oil;  (2)  Gurjun 
balsam  or  vjood  oil.  The  admixture  with  fixed  oil  may  be  detected  by 
prolonged  boiling  with  water,  so  as  to  drive  off  the  volatile  oil  of 
copaiba;  the  remaining  resin  is  greasy.  Castor  oil  is  detected  by 
heating  1  part  of  the  oleo-resin  with  4  parts  of  rectified  spirit.  On 
cooling  the  mixture  separates  into  two  layers,  and  on  separation 
and  evaporation  of  the  upper,  which  contains  the  volatile  oil,  castor 
oil  will  remain.    Gurjun  balsam  is  recognised  by  a  test  given  above. 

Action  and  Uses. — In  large  doses,  it  is  irritant  to  the  mucous  mem- 
brane, causing  nausea,  and  even  vomiting,  griping,  and  purging; 
in  moderate  doses  it  is  stimulant  to  the  skin  and  mucous  membrane. 
It  is  partially  eliminated  by  the  skin  and  kidneys,  and  in  the  act  it 
occasionally  produces  a  specific  erythema  or  urticaria,  and  sometimes 
strangury  and  hsematuria.  The  urine  is  frequently  turbid  from 
the  presence  of  an  excessive  quantity  of  mucus,  and  there  is  some 
irritation  of  the  urethra  and  diuresis.  It  is  said  to  be  eliminated 
by  the  Itmgs  also,  but  the  evidence,  as  adduced  by  the  odour  of  the 
breath,  is  fallacious.  Such  being  the  action  of  the  drug  its  use  may 
be  readily  inferred.  It  is  given  in  gonorrhoea,  leucorrhoea,  cystitis, 
bronchorrhoDa,  and  in  chronic  skin  diseases,  especially  leprosy  and 
])soriasis.  In  gonorrhoea  and  cystitis  it  should  not  be  given  until 
the  acute  inflammatory  symptoms  have  subsided,  or  it  may  intensify 
or  even  produce  chordee  and  strangary.  It  is  very  serviceable  in 
gleet  and  chronic  cystitis.  In  the  treatment  of  chronic  catarrh  of 
the  mucous  membrane  it  is  undoubtedly  the  most  active  and  efli- 
cient  of  all  the  balsams  and  oleo-resins. 

Dose. — \  to  1  fluid  drachm  as  an  emulsion  flavoured  with  cara- 
way or  cinnamon,  or  enclosed  in  gelatine  cajDSules. 

2.  Oleum  Copaibse,  P.B.     CioH^g.     Oil  of  Copaiva, 

It  is  prepared  by  subjecting  copaiba  to  distillation  with  water. 
Characters. — A  volatile  oil,  isomeric  with  oil  of  turpentine;  sp. 
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gr.  0*88  to  0*9,  colourless  or  pale  yellow,  with  a  strong  odour  and 
taste  of  copaiva.  Miscible  in  all  j)roportions,  with  aether,  and  dis- 
solves in  about  8  parts  of  rectified  spirit.  It  dissolves  sulphur,  phos- 
jjhorus,  and  iodine,  and  boils  at  about  475°. 

Action  and  Uses. — Those  ot  the  oleo-resin,  of  which  it  is  the 
essential  constituent. 

I)ose. — 5  to  20  minims.  It  may  be  dropped  on  to  a  teaspoonful 
of  powdered  sugar,  and  theiii  stirred  with  a^  wineglassful  of  milk 


ASTRAGALUS,  SPECIES  VARI^.     Tragacanth  Bushes. 

These  are  small,  tangled,  spiny  bushes,  resembling  stunted, 
varieties  of  our  common  furze  in  compact  hemispherical  growth 
and  the  conversion  of  their  petioles  into  long  spines. 

The  species,  according  to  Boissier  (Flora  Orientalis,  ii.  1872)  and 
others,  are  as  follows : — 

A.  VERUS,  Olliv. — (A.  adscendens,  Bois  et  Hanssk.,  A.  hrachy calyx,  Fisch). 
From  3  to  4  feet  high.  Leaflets  8  to  9  pairs,  linear,  hispid.  Flowers  papi- 
lionaceous, yellow,  in  axillary  clusters  of  2  to  5,  sub-sessile.  Calyx  tomen- 
tose,  5-toothed.  Keel  of  corolla  obtuse.  Stcimens  10,  diadelphous.  Legume 
2-celled,  or  partially  so  from  inversion  of  the  sutures. — Oliv.  Voy.  3  t.  44; 
Nees  von  Esen.  pi.  329.  Habitat. — Anatolia,  Armenia,  mountains  of  Persia, 
attaining  an  elevation  of  10,000  feet ;  Persian  Kurdistan.  It  yields  abun- 
dance of  gum,  which  is  exported  to  Europe  and  India. —  Woodv.  Med.  Bot. 
pi.  149. 


r  d  e  f 

Fi^.  105. — Astragalus  verus.    b,  calyx;  a,  standard;  f;  ala;  e,  keel;  d.  stamens;  c,  pistil. 

A.  GUMMIFER,  Labil. — Leaflets  5  to  6  pairs,  oblong,  linear,  smooth.  Calyx 
and  legume  tomtntose.  Habitat. — Armenia,  Northern  Kurdistan,  Lebanon, 
Heniion,  and  mountains  in  Central  Asia  Minor. 
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A.  MICROCEPHALUS,  Willd.,  resembles  the  preceding,  and  is  distributed 
throughout  the  same  localities. 

A.  PYCNOGLADUS,  Bois  et  Haussk.— A  Persian  species  allied  to  the  pre- 
ceding. 

A.  STROMATOUKs,  Buuge. — Found  at  an  elevation  of  5000  feet  on  the  Akker 
Dagh  range  in  Northern  Syria. 

A.  KuRDicus,  Bois. — A  species  inhabiting  the  mountains  of  Cappadocia 
and  Ciiicia. 

A.  CYLLENEUS,  Bois  and  Heldr. — Found  abundantly  on  the  northern 
mountains  of  Morea. 

A.  CRETicus,  Lam. — Flowers  axillary,  sessile,  aggregate.  Calyx  5-partite 
with  featliery  setaceous  lobes  rather  larger  than  the  corolla.  Lenjiets  5  to  8 
pairs,  oblong,  acute,  tomentose.  Mount  Ida  in  Crete,  where  it  yields  a  little 
tragacanth. 

A.  ARISTATUS,  L'Her. — Peduncles  very  short,  usually  6-fiowered;  calycine 
teeth  long  and  setaceous.  Le^xves  with  6-9  pairs  of  oblong,  linear,  nmcronate, 
pilose  leaflets.  Legumes  scarcely  half  bilocular.  A  native  of  the  Alps  of 
Europe,  also  of  Greece.  Sibthorp  stated  that  this  species  yielded  a  gum 
called  Tpavoyav^a  in  Greece,  which  was  exported  to  Italy.  Lander^-r  has 
lately  ascertained  that  tragacanth  is  yielded  by  this  species  on  the  hills  near 
Patras,  and  exported  to  Venice  and  Trieste,  or  as  Levant  tragacanth  to 
Marseilles  and  Ancona, 

Tragacanth  exudes  from  the  above  plants  either  naturally,  or 
from  wounds,  and  hardens  in  various  forms.  It  is  imported  into 
this  country  from  Smyrna,  the  Levant,  and  rarely  from  Greece. 
According  to  Maltass,  much  of  the  tragacanth  of  commerce  is  ob- 
tained in  Anatolia,  especially  in  the  neighbourhood  of  Caissar  (the 
ancient  CDesarea).  The  best  or  flaky  specimens  are  obtained  by 
incising  the  bark  close  to  the  ground  in  July.  During  the  next 
three  or  four  days  the  gum  exudes,  and  dries  in  flakes.  The 
shepherds  meanwhile  collect  the  inferior  kind,  which  has  exuded 
spontaneously. 
1.  Tragacantha,  P,B.     Tragacanth. 

A  gummy  exudation  from  the  stem  of  Astragalus  veriis  and 
other  species,  collected  in  Asia  Minor. 

Characters  and  Constituents. — White  or  yellowish- white,  in  broad, 
slightly  curved  plates  with  parallel  ridges,  somewhat  resembling 
fragments  of  an  oyster  shell,  but  tough,  horny,  and  elastic.  Dried 
at  120*^  it  loses  about  14  j^er  cent,  of  water,  and  is  rendered  pul- 
verisable.  Very  sparingly  soluble  in  w^ater,  but  swelling  into  a  gela- 
tinous mass  which  may  be  readily  diffused  through  the  water.  The 
fluid  portion  separated  by  a  filter  is  precipitated  by  alcohol  and 
oxalate  of  ammonia,  like  a  solution  of  gum  acacia,  but  it  is  not 
rendered  turbid  by  silicate  of  potash,  borax,  or  perchloride  of  iron, 
and  is  precipitated  by  normal  acetate  of  lead.  The  residue  on  the 
filter  is  a  non-adhesive  mucilage  which  dries  into  a  coherent  mass. 
Both  residue  and  filtrate  is  coloured  by  solution  of  iodine.  It  thus 
appears  that  tragacanth  is  composed  of  a  soluble  gum  differing  in 
some  of  it-s  reactions  from  arabin,  and  of  insoluble  gum.  The  former 
is  called  tragacanthin,  the  latter  is  hassorin  x(C^lI-^QO^).  Tragacanth 
also  contains  a  little  starch,  and  yields  about  3  per  cent,  of  ash,  com- 
posed chiefly  of  calcic  carbonate.      Bassorin  is  a  widely  diffused 
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substance;  it  diflfers  from  arabin  in  the  absence  of  acid  properties, 
but  is  otherwise  very  closely  allied  to  it,  and  is  like  it  converted 
into  soluble  gum  by  the  action  of  alkalies,  into  mucic  and  oxalic 
acids  by  nitric  acid,  and  into  sugar  by  prolonged  boiling  with 
dilute  sulphuric  acid. 

Adulterations. — According  to  Mr  Maltass,  the  tragacanth  collected 
in  Asia  Minor  commonly  undergoes  admixture  with  tw^o  other  kinds 
of  gum,  called  Caramania  and  Moussal  gum.  The  first  comes  to 
Smyrna  from  the  province  of  the  same  name;  it  is  supposed  to  be 
produced  by  A.  gummifer.  It  is  darkish-coloured,  and  is  some- 
times fraudulently  whitened  with  carbonate  of  lead.  The  Moussal 
gum  comes  from  Armenia. 

Action. — Emollient  and  demulcent  (see  (ium  acacia). 

Pharmaceutical  Uses. — In  the  preparation  of  the  following: — 

2.  Mucilago  Tragacanthse,  P.B.     Mucilage  of  Tragacanth. 
Preparation. — To  10  ounces  of  water  contained  in  a  pint  bottle 

add  60  grains  of  tragacanth  in  powder;  agitate  briskly  for  a  few 
minutes,  and  again  at  short  intervals  until  the  tragacanth  is  per- 
fectly diffused  to  form  an  uniform  mucilage. 

Pharmaceutical  Uses. — A  means  of  suspending  heavy  insoluble 
powders  in  w^ater,  and  an  aid  in  forming  pills  and  boluses. 

3.  Pulvis  TragacanthsB  compositus,  P.B.      Compound  Tragacanth 

Powder. 

Preparation. — Eub  together  1  ounce  each  of  tragacanth,  gum 
acacia,  and  starch,  all  in  powder,  and  3  ounces  of  refined  sugar  in 
powder. 

Uses. — It  forms  a  demulcent  linctus  when  mixed  with  w^ater, 
and  is  a  useful  vehicle  for  the  administration  of  heavy  insoluble 
powders. 

MUCUNA  PRURIENS.     The  Kiwach  or  Cowhage  Plant. 

This  {Dolichos  pruriens,  Linn.,  Stizolohium  pruriens,  Pers.,  and 
Mucuna  prurita,  Hook.)  is  a  lofty  climber,  called  by  old  Parkinson, 
"The  Hairy  Kidney- Beane.^^  It  is  indigenous  in  the  tropical 
regions  of  Africa,  India,  and  America. 

Characters. — Stem  twining,  herbaceous.  Lea.i^es  trifoliate  ;  leaflets  oblique 
based,  hairy  beneath,  acute.  Puicemes  1  to  Ig  foot  long,  lax.  Flowers  with 
a  disagreeable  garlic  odour  ;  standard  flesh-coloured,  wings  purple  or  violet; 
keel  greenish-white.  Calyx  hairy,  pink  with  lanceolate  segments.  Legume  the 
size  and  shape  of  that  of  a  large  garden  pea,  with  a  firm  rich  broAvn  pericarp, 
each  valve  with  a  prominent  ridge,  densely  covered  with  strong,  stiff,  simple, 
sharp-pointed  hairs.  Seeds  smooth,  4  to'6. — Bot.  Reg.  ]838,  t.  18;  Steph. 
and  Church,  plate  179  ;  Hooker,  Bot.  Misc.  ii.  348,  Svp'p.  t.  13. 

The  pods  of  the  Kiwach,  when  young  and  tender,  form  articles  of 
diet  in  India.  When  ripe,  they  are  of  a  brownish  colour  and 
covered  with  innumerable  fine  needle-like  hairs,  which  penetrate 
the  skin  and  cause  intolerable  itching.  The  name  "cow-itch" 
given  to  these  hairs  is  a  vulgar  corruption  of  the  Hindustani, 
Kiwach,  and  has  no  etymological  connection  with  it. 
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Action.  Uses, — A  mechanieal  anthelmintic.  Useful  in  expelling 
lumbrici  and  ascarides.  The  hairs,  by  sticking  into  the  bodies  of 
these  worms  when  pressed  against  the  intestinal  parietes,  irritate  and 
thus  dislodge  them. 

Dose, — The  pods  being  dipped  into  treacle  or  honey,  have  the 
hairs  scraped  off  until  the  mass  has  the  consistency  of  an  electuary, 
of  which  ^  tablespoonful  may  be  given  to  adults,  or  a  teaspoonful  to 
children.     It  should  be  followed  by  a  dose  of  castor  oiL 

GLTCYBRHIZA  GLABBA,  Linn.     The  Liquorice. 

A  perennial  herbaceous  plant.  Native  of  the  south  of  Eurojje 
and  the  northern  parts  of  Syria.  It  is  cultivated  at  Mitcham,  and 
in  Yorkshire. 

Characters. — Plant  ^h  feet  high.  Root  round,  3  or  4  feet  long.  Leaves 
imparipinnate  ;  leajiets  about  13,  oval,  slightly  emarginate,  viscid  beneath. 
Racemes  axillary,  ereet,  shorter  than  the  leaves.  Flowers  distant,  pale  blue. 
Keel  of  2  petals,  straight,  acute.  StaiTiens  10,  diadelphous.  Legume  ovate 
compressed. — Steph.  and  Church,  Med.  Bot.  plate  134;  Woodv.  Med.  Bot.  pi. 
152  {Liquiritia  ojicinalis);  N.ees  von  Esenh.  pi.  327. 


Fi{?.  106. — Glycyrrhiza  glabra. 
/,  calx;  a.  standard ;  6,  keel;  e,  ala;  c,  stamens;  d,  ovary. 

The  following  species  also  furnishes  liquorice.     It  is  probably 
that  referred  to  by  Dioscorides. 
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G.  echinata,  Linn. — Leaflets  oval,  lanceolate,  mncronate,  glabrous.  Sti- 
'pules  oblong,  lanceolate,  /7o2t?er5  capitate,  on  very  short  peduncles.  Legumes 
oval,  mncronate,  2-seeded,  bristly.  This  plant  is  sometimes  called  Knssian 
Liquorice.  It  is  found  in  Greece  and  Southern  Russia,  extending,  it  is  said^ 
into  Tartary  and  Northern  China.— ASirn'*  Bot.  Mag.  252  ;  Nees,  328. 

Liquorice  root,  jeeteeTmidh,  is  impoi-ted  into  India  from  Aifghan- 
istan.     The  species  may  or  may  not  be  distinct  from  the  preceding. 

1.  Glycyrrhiz£B  radix,  P.B.     Liquorice  Root 

The  root  or  underground  stem,  fresh  and  dried,  of  the  Glycyrrliiza 
glabra.     Cultivated  in  England. 

Characters  and  Constituents. — In  long  cylindrical  branched  pieces, 
an  inch  or  less  in  diameter,  tough  and  pliable;  of  a  yellowish- brown 
colour  externally,  yellow  internally,  odourless,  of  a  sweet  mucila- 
ginous, and  slightly  acrid  taste.  Digested  with  water,  it  yields  a 
solution  which  gives  a  precipitate  (glycyrrhizin)  with  diluted  sul- 
phuric acid. 

The  roots  consist  of  lignin,  starchy  albumen,  wax,  asparagin, 
resinous  oil  (to  w^hich  the  slight  acridity  of  the  root  is  probably 
due),  colouring  matter,  phosphates  and  malates  of  lime,  and  mag- 
nesia, and  a  peculiar  sweet  principle  glycyrrhizin  Q^^^zq^q  or  liquo- 
rice sugar. 

Glycyrrhizin  is  precipitated  from  a  strong  decoction  by  the  ad- 
dition of  an  acid,  solution  of  acid  tartrate  of  potash,  or  one  of  the 
acetates  of  lead.  It  is  an  amorphous  yellow  powder,  with  an  acid 
reaction,  and  a  strong  bitter-sweet  taste.  It  dissolves  in  hot  water, 
and  the  solution  gelatinises  on  cooling.  It  is  insusceptible  of  fer- 
mentation, and  does  not  reduce  an  alkaline  solution  of  tartrate  of 
copper  when  boiled  with  it.  It  is  soluble  in  alkalies,  and  the  solu- 
tions have  a  brown  colour.  When  boiled  with  hydrochloric  acid 
it  is  converted  into  glycyrretin,  a  bitter  resint)us  substance,  and 
glucose.     The  dried  root  contains  a  little  glucose. 

Action  and  Uses. — A  slight  stimulant  and  demulcent  in  catarrah. 
It  is  usually  given  in  the  form  of  decoction  with  linseed, 

Pharmaceuticdl  Uses. — Powder  of  the  dry  root  is  used  for  rolling 
and  preserving  pills,  and  for  giving  consistence  to  oleo-resins  and 
other  soft  substance  in  the  formation  of  pills.  It  is  a  constituent 
of  Confectio  terebinthinae,  Decoctum  sarsse  compositum,  Infusum 
lini,  Pilula  hydrargyri,  P.  ferri  iodidi,  Pulvis  glycyrrhizse  composi- 
tus,  and  the  two  articles  following: — 

2.  Extractum    Glycyrrhizae    liquidum,    P.B.      Fluid    Extract   of 

Liquorice. 
Preparation. — Macerate  1  pound  of  liquorice  root  in  coarse  powder 
with  2  pints  of  water  for  twelve  hours,  strain  and  press;  again 
macerate  the  marc  with  2  pints  more  of  water  for  six  hours,  strain 
and  press.  Mix  the  strained  liquors,  heat  to  212°,  strain  through 
flannel;  then  evaporate  by  a  water  bath  until  it  has  acquired,  when 
cold,  a  sp.  gr.  of  1*16;  add  to  this  J  its  volume  of  rectified  spirit;  let 
the  mixture  stand  for  twelve  hours,  and  filter. 
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Cold  water  is  used  to  avoid  solution  of  the  oleo-resin. 
Dose. — 1  fluid  drachm. 

3.  Extractum  Glycyrrhizse,  P.B.     Extract  of  Liquorice. 
Prepared  as  tlie  above,  but  the  evaporation  is  continued,  without 

the  addition  of  spirit,  until  the  extract  is  of  suitable  consistence  for 
forming  pills. 

This  extract  is  dark  brown,  very  sweet,  and  not  at  all  acrid.  It 
is  quite  different  from  Commercial  Extract  of  Liquorice  or 
"  Liquorice,"  which  is  prepared  in  large  quantities  in  the  south  of 
Spain,  in  Italy,  and  in  Sicily,  and  brought  to  a  proper  consistence 
by  evaporating  the  decoction  in  copper  vessels.  It  is  then  formed 
into  roundish  or  flattened  sticks,  of  a  brownish-black  colour,  often 
covered  with  bay  leaves.  The  flnest  is  that  marked  Solazzi.  What 
is  called  Refined  liquorice,  in  black,  shining,  pipe-like  cylinders,  is 
a  mixture  of  liquorice  and  gum  or  gelatin.  It  is  apt  also  to  be 
mixed  with  flour,  starch,  coarse  sugar,  and  other  adulterations. 
This  form  is  too  well  known  to  require  detailed  notice. 

Pharmaceutical  Uses. — A  constituent  of  Conlectio  senn?8,  Decoc- 
tum  aloes  compositum,  Mistura  sennse  composita,  Tinctura  aloes, 
and  Trochisci  opii. 

4.  Pulvis  Glycyrrhizse  compositus  (See  Preparations  of  Senna). 

ACACIA,  SPECIES  YARIM.     Trees  yielding  Gum  Acacia. 

Gum  Arabic  was  well  known  to  the  early  Egyptians  and  much 
used  in  their  paintings.  Their  term  for  it  (kami)  is  the  root  of  the 
Greek  k5^/x(  and  Latin  gummi. 

Generic  Characters. — Shrubs  or  trees  unarmed,  or  provided  with  stipiilar 
thorns  and  scattered  prickles.  Flowers  polygamous,  yellow,  white,  and 
occasionally  red,  in  elongated  spikes  of  crowded  capitula.  Petals  free,  or 
united  into  a  4-5  cleft  corolla.  Stamens  8  to  200,  distinct  or  in  bundles. 
Legumes  dry,  bivalved. 

A.  VERA. — A  small  tree  about  20  feet  high,  with  grey  bark.  Leaves 
bipinnate.  Floioers  pale  yellow,  in  dense  spikes.  Legumes  broad.  3  or  4 
inches  long.  Hab. — Forms  dense  forests  in  the  sandy  regions  watered  hy 
the  Senegal,  and  in  Nubia  and  Kordofan. 

According  to  Schweinfurth  {Aufzlihl.  u.  Beschreib.  der  Acacien-Arten  des 
Nilgebiets),  this  species  exclusively  yields  the  pure  white  gum  of  Kordofan 
and  the  Upper  Nile,  and  also  the  non-friable,  tough,  yellowish,  red  tears  of 
Senegal  gum. 

A.  Arabica. — {A.  vera,  Willd.,  A.  Nilotica,  Dehle).  A  moderate-sized 
tree,  the  branches  with  a  recUiish-hrown  bark.  Stipules  forming  spines  \  to 
J  inch  long.  Leaves  bipinnate.  Floioers  axillary,  stalked,  in  2  to  5  yellow 
capitula.  Legume  moniliform,  short,  straight,  with  few  seeds.  Hab. — Valley 
of  the  Nile,  throughout  Egypt  and  Nubia,  forming  large  portions  of  the 
primcTeval  forests  in  Southern  Nubia  on  the  banks  of  the  White  and  Blue  Nile. 
Throughout  the  dry  and  hot  regions  of  India.  Schweinfurth  states  that  it 
furnishes  very  little  gum,  and  that  none  is  exported.  It  produces  abun- 
dance of  gum  in  India,  and  probably  furnishes  a  considerable  portion  of 
the  gum-arabaic  exported  from  Bombay,  most  of  which,  however,  is  previously 
imported  there  from  the  Red  Sea  ports. 

An  astringent  extract,  known  to  the  ancients  by  the  name  of  aKaKLu,  was 
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prepared  from  the  legumes  of  this  and  probably  of  other  species.  Dr  Royle 
obtained  it  in  the  bazaars  of  India  by  the  old  name  of  akaJda. 

A.  STENOCARPA,  Hochst.— A  large  tree  called  in  Abyssinia  Talch,  Talha, 
or  Kakul,  furnishes  the  Suakin  gum  which  is  collected  between  the  Blue  Nile 
and  Upper  Atbara.  It  is  a  mixture  of  white  and  brownish  gum,  and  is 
remarkable  for  its  brittleness.     It  is  exported  from  Alexandria. 

A.  Seyal,  Delile  {A.  fistula^  Schweinf.) — A  fine  tree  called  ^offar.  It  is 
known  by  its  pale  yellow  bark  and  long  white  stems.  //a5.— Southern  Nubia 
and  Sennaar.     It  furnishes  an  inferior  kind  of  gum. 

A.  HORRiDA,  Yv'illd.  {A.  capensis,  Burch).— A  large  tree  called  by  the  Cape 
colonists  Wittledoorn  or  Karrodoorn  and  Doornboom,  yields  the  gum-arabic 
of  South  Africa,  where  the  tree  is  common. 

A,  PYCNANTHA,  Beuth.  {A.  decurrens,  Willd.)  called  Black  or  Grefyii 
Wattletree  by  the  colonists.—  ^,  dealbafa,  Link,  the  Silver  Wattle,  and 
A.  homalophylla,  Cunningh.,  are  the  sources  of  Australian  gum-arabic. 

Gum  exudes  spontaneously  from  fissures  in  the  bark,  and  concretes 
in  tears  and  globular  masses.  In  some  regions  the  flow  is  promoted 
by  making  incisions  in  the  bark. 

1.  Acacise  Gummi,  F.B.     Gum  Acadia. 

A  gummy  exudation  from  the  stems  of  one  or  more  species  of 
acacia. 

Characters  and.  Tests. — In  spheroidal  tears,  usually  from  \  ^o  1 
inch  long,  nearly  colourless,  and  opaque,  from  numerous  minute 
cracks,  or  in  fragments  with  shining  surfaces;  brittle,  of  bland 
mucilaginous  taste;  insoluble  in  alcohol,  but  soluble  in  water. 
Dried  at  212°  it  forms  with  2partsofwateramucilageofsp.gr. 
1*149;  100  parts  of  dilute  spirit,  containing  22  per  cent,  by  volume 
of  alcohol,  dissolves  57  parts  of  gum;  when  the  proportion  of 
alcohol  is  increased  to  40  per  cent.  10  parts;  and  when  increased  to 
50  per  cent,  only  4  parts.  {Pharmacographia,  p.  211).  The  aqueous 
solution  gives  no  precipitate  with  neutral  acetate  of  lead,  but 
forms  with  the  subacetate  an  opaque  white  jelly  SC^-H^QO-jSPb. 
Solution  of  oxalate  of  ammonia  gives  a  white  precipitate  (of  calcic 
oxalate,  showing  the  presence  of  lime).  Aqueous  solution  of  iodine 
added  to  the  powder,  or  to  a  solution  formed  of  boiling  water  and 
cooled,  fails  to  produce  a  blue  colour  (absence  of  starch). 

At  212°  gum  loses  12  to  16  per  cent,  of  water  =  to  about  3 
molecules;  and  at  300°  it  parts  with  another  molecule,  and  becomes 
insoluble.  If  a  solution  of  gum  (1  part  in  5  of  water)  be  acidulated 
with  4  or  5  per  cent,  of  hydrochloric  acid,  and  placed  in  a  dialyser 
till  the  solution  no  longer  precipitates  argentic  nitrate,  it  will 
exhibit  characters  different  from  a  solution  of  ordinary  gum;  thus  it 
has  an  acid  reaction,  and  is  no  longer  precij)itated  by  alcohol  or 
oxalate  of  ammonia;  and  when  dried  at  a  gentle  heat,  is  no  longer 
soluble,  and  merely  swells  when  boiled  with  water.  In  fact,  it  has 
been  decomposed,  the  bases  (potassium  and  calcium)  have  been 
removed,  and  the  feeble  vegetable  acid,  arable  acid  or  arabin 
O12H22O11,  the  substance  under  consideration,  remains.  Arabic 
acid  iinites  with  bases  with  the  simultaneous  liberation  of  a  molecule 
of  water.    A  small  quantity  of  alkali  renders  it  soluble  in  water,  and 
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the  solution  resembles  one  of  ordinary  gum.  Gum  acacia  may 
therefore  be  regarded  as  a  salt  formed  of  a  feeble  vegetable  acid — 
arable — with  either  calcium  or  potassium,  or  both.  It  is  probably 
a  double  salt,  and  may  be  re23resented  by  the  following  formula, 
[CaK(Ci2H2oO^Q)2,6Ci2H220ii].  Gum  acacia  yields  from  3  to  4  per 
cent,  of  ash,  com]^osed  of  carbonates  of  lime,  magnesia,  and  potash. 

Gum  is  insusceptible  of  alcoholic  fermentation,  but  when  digested 
with  cheese  and  chalk  will  yield  12  per  cent,  of  alcohol.  Boiled 
with  sulphuric  acid  it  is  converted  through  dextrine  into  sugar. 
Concentrated  nitric  acid  resolves  it  into  mucic  and  oxalic  acids. 

Incompatibilities. — Alcohol,  aether,  chloroform,  ammonia,  acetate 
of  lead,  subacetate  of  lead,  mercurous  and  mercuric  nitrates,  silicate 
of  ]3otash,  and  the  neutral  oxalates,  all  produce  deposits  in  a  solution 
of  gum  acacia.     Borax  and  prechloride  of  iron  render  it  gelatinous. 

Action  and  Uses. — Gum  is  topically  emollient  and  demulcent, 
and  when  the  natural  secretion  is  deficient  it  may  serve  as  an 
effectual  protection  to  an  inflamed  mucous  membrane.  The  demul- 
cent action  is  practically  assumed  by  some  to  be  general,  extending 
to  the  urinary  tract,  and  there  calming  irritation,  but  of  this  there 
is  no  evidence.  From  the  parallel  case  of  albumen  we  may  indeed 
infer  that  the  stomach  is  able  to  convert  gum  into  a  compound 
which  may  readily  pass  through  the  animal  membranes  into  the 
blood,  but  analogy  also  leads  to  the  inference,  that  if  it  be  not 
previously  converted  into  sugar,  it  would  become  so  converted  in 
the  blood,  and  be  disposed  of  accordingly.  In  dryness  of  the 
mucous  membrane,  of  the  fauces,  as  in  catarrh,  and  after  continued 
exertion  of  the  voice,  gum  gives  great  relief.  It  is  most  usefully 
employed  to  suspend  insoluble  medicines,  such  as  the  oxyde  or 
nitrate  of  bismuth,  and  in  the  formation  of  lozenges.  It  may  be 
taken  ad  libitum. 

Pharmaceutical  Uses. — In  the  preparation  of  all  the  lozenges, 
Pulvis  amygdalse  compositus,  Pulvis  tragacanth^e  compositus, 
Mistura  creUe,  Mistura  guaiaci,  and  the  following  article: — 

2.  Mucilago  Acacise,  P.B.     Mucilage  of  Gum  Acacia. 

Preparation. — Put  4  ounces  of  gum  acacia  in  small  pieces  and  6 
ounces  of  ivater  into  a  covered  earthern  jar,  and  stir  them  frequently 
until  the  gum  is  dissolved.     If  necessary,  strain  through  muslin. 

Pharmaceutical  Uses. — An  adjunct  to  linctuses  and  various 
mixtures  containing  oleo-resin  or  insoluble  powders,  and  used  in 
the  preparation  of  all  the  lozenges. 

ACACIA  CATECHU,   JVilld.     The  Catechu  Acacia. 

This  is  a  small  tree,  with  straggling  thorny  branches,  and  hard, 
heavy,  dark-red  wood.  It  is  common  throughout  India,  Burmah, 
the  hotter  regions  of  Ceylon,  and  the  tropical  parts  of  Eastern 
Africa. 

Characters. — Stipules  thorny.  Leaves  bipinnate;  leajlets  anricled  at  the 
base.     Petiole  angular,  oiten  armed  with  a  row  of  prickles  on  the  under  sur- 
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face.    Flowers  white.     Ca^i/^c  downy,  5-fid.     Corolla  monopetalous,  6-fid. — 
Roxb,  Corom.  Plants,  ii.  t.  175. 


Fig.  107. — Acacia  Catechu.    1,  Separate  Flower. 

According  to  Brandis  {Forest  Fl  N,-W.  and  Cent  India,  187), 
Acacia  suma,  a  larger  tree  growing  in  Mysore,  Bengal,  and  Gugerat, 
is  also  a  source  of  catechu. 

Catechu  nigrum.      Black  or  Pegu  CatecJm:  Cutch  or  KuL      Terra 
Japonica. 

This  is  an  aqueous  extract  of  the  heart-wood.  It  is  imported 
from  Pegu. 

Extraction. — When  the  tree  is  about  a  foot  in  diameter  it  is  felled, 
and  the  wood  is  cut  into  chips,  which  are  placed  with  water  in  a  series 
of  earthen  jars  over  a  wood  fire.  Ebullition  is  allowed  to  proceed 
until  the  liquor  becomes  dark  and  strong.  It  is  then  decanted, 
and  evaporated  to  a  semi-solid  consistence,  when  it  is  poured  into 
rude  moulds  of  clay  or  leaves,  and  allowed  to  harden  in  the  sun. 

Characters  and  Composition. — Blackish-brown,  in  irregular  masses, 
often  weighing  many  pounds,  made  up  of  oblong  pieces  about  8 
inches  by  3,  enveloped  in  leaves.  The  fracture  is  shining,  and  the 
taste  bitterish  and  very  astringent. 

In  the  north  of  India  a  pale  Acacia  catechu  is  made.  Dr  Koyle 
met  with  it  in  the  bazaars  at  Calcutta.  It  occurs  in  irregulax  por- 
tions of  a  cake  about  an  inch  thick.  It  has  a  sweetish,  very  astrin- 
gent taste. 

Catechu  is  composed  of  about  equal  parts  of  catechu-tannic  acid 
and  catechin.  The  former  is  soluble  in  cold  water,  the  solution 
being  of  a  dark-brown  colour  and  possessing  the  characters  of  a 
solution  of  tannic  acid.  The  insoluble  portion  is  a  mass  of  acicular 
crystals,  catechin  or  catechuic  acid,  CigH^g^s-  ^^  ^^  soluble  in  aether, 
^ther  extracts  from  a  cold  aqueous  solution  of  catechu  a  trace  of 
quercetin,  0^1I^fi^27  a  yellow  crystalline  body  (see  p.  619).     "When 
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catechu  is  subjected  to  dry  distillation,  it  yields  pyrocatechin,  CgHgOg/ 
In  these  and  all  other  characters  it  agrees  with  the  pale  catechu  of 
the  Pharmacopoeia,  furnished  by  Uncaria  Gamhier  (see  p.  552). 

Action  and  tises. — Those  of  the  cinchonaceous  catechu  (see  p.  552), 
which  is  alone  officinal. 

Dose. — 10  to  30  grains* 


ILEMATOXYIiON  CAMPECHIANUM,  Linn.    The  Logwood  Tree. 

Logwood  is  noticed  by  Monardes  for  its  medical  uses;  but  it  has 
also  been  long  employed  in  dyeing.  It  is  a  native  of  the  coast  of 
Campeachy,  but  is  now  common  in  the  West  Indies  and  in  India. 


i^^ia^^-'^'' 


Fig.  108, — Hoematoxylon  Campeachianum. 
1,  Constituent  parts  of  the  flower;  2,  The  pod. 

Characters.— A  tree  (fig.  108)  of  moderate  size,  stem  generally  crooked,  spiny 
in  arid,  but  unarmed  in  moist  situations.  Leaves  2-4  from  the  same  point, 
pinnate ;  leaflets  2  to  4  pairs,  obovate  or  obcordate.  Flowers  racemose,  yellow. 
iSepals  5,  united  at  the  base  into  a  permanent  cup,  limb  purplish  and  deci- 
duous. Petals  5,  obovate,  a  little  larger  than  the  sepals .  Stamens  10,  hairy  at 
the  base.  Legume  small,  compressed,  lanceolate,  pointed  at  each  end,  2- 
seeded,  sutures  indehiscent,  valves  bursting  longitudinally  in  the  middle. — 
Shane's  Hist.  2,  t.  x.  f.  1  to  4;   Woodv.  Med.  Bot.  pi.  17. 

The  sap-wood  of  this  tree,  being  light-coloured,  is  rejected,  but 
the  interior  red-coloured  wood  is  imported  in  logs,  chiefly  for  the 
use  of  the  dyer.     It  is  hard  and  tough,  sp.  gr.  1*057. 
1.  Hsematoxyli  lignum,  F.B.     Logwood. 

The  sliced  heart-wood  of  the  tree  above  described,  imported  from 
Campeachy,  Honduras,  and  Jamaica. 

Characters  and  Constituents.—The  logs  are  externally  of  a  dark 
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colour,  internally  they  are  reddish-brow  q;  the  chips  have  a  feeble 
agreeable  odour,  and  a  sweetish  taste;  a  small  portion  chewed  im- 
parts to  the  saliva  a  dark  pink  colour.  The  colouring  matter  is 
deposited  in  the  walls  of  the  prosenchyma  and  vessels,  and  may 
sometimes  be  seen  in  the  form  of  greenish  isolated  crystals.  The 
parenchyma  is  loaded  with  large  crystals  of  calcic  oxalate.  The 
chips  commonly  present  a  beautiful  green  or  greenish-yellow  lustre, 
due  to  the  formation  of  crystalline  haematein. 

The  essential  constituent  is  hematoxylin^  O^^^Hi^Og,  which  exists 
in  the  proportion  of  9  to  12  per  cent.  When  pure,  it  exists  as 
colourless  crystals  with  from  1  to  3  molecules  of  water;  on  exposure 
to  light  the  crystals  become  red.  They  are  freely  soluble  in  hot 
water  and  in  alcohol,  and  sparingly  in  cold  water  and  in  aether. 
With  alkalies  haematoxylin  forms  a  dark  violet  solution,  which 
soon  becomes  yellowish-brown.  It  is  decomposed  into  haematein, 
CigHjgOfi?  ^  crystalline  body  of  a  brilliant  green  hue,  by  the  com- 
bined action  of  oxygen  and  ammonia,  and  this  body  again  reverts 
to  haematoxylin  under  the  influence  of  hydrogen  or  sulphurous 
acid.  When  fused  with  potash,  heemoxylin  is  converted  into  pyro- 
gallic  acid,  CgHgOg  (Erdmann  and  0.  Hesse). 

Adulteration. — Brazil  wood  (derived  from  species  of  Caesalpinia) 
is  sometimes  mixed  with  logwood  chips.  Its  crystalline  colouring 
matter,  brasilin,  0^^2(Pi^  forms  a  red  solution  with  the  alkalies,  by 
which  its  presence  may  be  known. 

Action  and  Uses. — A  mild  astringent  and  tonic.  It  is  very 
suitable  in  the  diarrhoea  of  phthisis.  It  may  be  given  in  one  of  the 
following  forms : — 

2.  Decoctum  Hsematoxyli,  P.B.     Decoction  of  Logwood. 
Preparation. — Boil  1  ounce  of  logwood  chips  in  1  pint  of  water  for 

ten  minutes,  add  towards  the  end  60  grains  of  cinnamon  bark  in 
coarse  powder;  then  strain,  and  wash  the  chips  with  sufficient  water 
to  make  1  pint  of  the  decoction. 

Acids  render  the  decoction  a  brighter  red,  and  throw  down  a 
slight  precipitate.  Alkalies  produce  a  purple  colour,  as  above 
stated.  Alum,  acetate  of  lead,  and  the  salts  of  iron  cause  precipi- 
tates; that  caused  by  the  latter  is  bluish-black.  The  addition  of 
gelatin  causes  the  separation  of  reddish  flakes. 

Dose. — 1  to  3  fluid  ounces. 

3.  Extractum  Hsematoxyli,  F.B.     Extract  of  Logv)ood, 
Preparation. — Infuse  I  pound  of  logwood  in  fine  chips  in  1  gallon 

of  boiling  water  for  twenty-four  hours.  Then  boil  down  to  one- 
half;  strain,  and  evaporate  to  dryness  by  a  water  bath,  stirring 
with  a  wooden  spatula.     Iron  vessels  must  not  be  used. 

Characters  and  Composition. — A  blackish,  brittle  mass,  easily 
crushed,  and  then  forming  angular  fragments  with  shining  surfaces, 
and  a  dark-red  powder,  like  kino.  It  is  composed  of  a  mixture  of 
haematoxylin  and  haematein. 

Dose. — 10  to  30  grains,  rj 
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PTEROCAEPUS  MARSUPIUM,  Eoxh.     The  Indian  Kino. 

A  lofty  tree,  40-80  feet  tigh,  native  of  Ceylon  and  the  adjacent 
part  of  India. 

.  Characters. — Bark  reddish -brown  externally,  and  red  internally.  Leaves 
nnequally  pinnate;  leaflets  5-7,  alternate,  elliptical,  slightly  emarginate,  coria- 
ceous, dark-green,  and  shining,  3  to  5  inches  long.  Panicles  terminal. 
Flowers  papilionaceous,  white,  with  a  tinge  of  yellow.  Stamens  10,  mono- 
delphous  below,  in  two  sets  above.  Ovary  1  or  2-celled.  Legume  woody, 
indehiscent,  winged,  upper  edge  straight,  the  lower  curved  excepting  towards 
the  base,  generally  2-ceiled.  Seed  solitary,  reniform. — Roxb.  Corom.  pi.  116 ; 
Flor.Ind.m.^.'2:6i, 


Fig.  109. — Pterocarpus  marsupitim. 

The  wood  is  replete  with  a  red,  watery  juice,  which,  as  it 
exudes,  has  the  appearance  of  red  currant  jelly,  but  concretes  into 
a  brittle  solid  after  a  few  hours'  exposure.  It  is  obtained  by  making 
a  perpendicular  incision  in  the  trunk,  collecting  the  juice  in  suitable 
vessels,  and  allowing  it  to  dry  by  exposure  to  the  sun. 
1.  Kino,  P,B,     Kino. 

The  inspissated  juice  obtained  from  incisions  made  in  the  trunk 
of  the  tree  above  described.     Imported  from  Malabar. 

Characters  and  Composition. — In  small,  angular,  brittle,  glistening 
reddish-black  fragments,  translucent,  and  ruby-red, on  the  edges, 
inodorous,  very  astringent.  When  chewed  it  tinges  the  saliva 
blood-red.  Cold  water  dissolves  it  partially,  forming  a  red  solution; 
boiling  water  more  copiously,  and  depositing  a  red  sediment  in 
cooling.  The  solution  assumes  an  intense  and  splendid  violet 
colour  when  agitated  with  a  little  reduced  iron,  or  a  neutral  solu- 
tion of  ferrous  sulphate.     The  aqueous  solution  is  decolorised  by 
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acids,  and  tlie  colour  is  restored  by  alkalies.  Alcohol  dissolves  the 
greater  portion. 

Kino  may  be  best  defined  as  an  aqueous  extract.  It  resembles 
Pegu  catechu  in  composition.  It  yields  to  sether  a  minute  propor- 
tion of  pyrocatechiriy  which  se]3arates  in  scaly  crystals.  Dilute 
mineral  acids  produce  a  light  red  precipitate  of  kino  tannic  acid, 
and  this  yields,  by  prolonged  boiling,  a  deposit  of  kino-red.  When 
submitted  to  dry  distillation  kino  huaishes  pyrocatechin;  and  when 
fused  with  caustic  potash  pyrocatechuic  acid  and  phloroglucin. 

Incompatibilities. — Gelatin,  which  forms  a  greenish  precipitate; 
mineral  acids,  salts  of  iron,  silver,  lead,  mercury,  and  antimony; 
alkalies,  which  increase  its  solubility,  but  destroy  its  astringency. 

Varieties  of  Kino. — Other  leguminous  plants,  and  the  myrtaceous 
genus  Eucalyptus,  also  yield  kino.  1.  African,  or  Gambia  Kino. 
This  is  the  produce  of  Pterocarpus  erinaceus,  Poiret,  The  Kano  Tree, 
a  native  of  Senegambia  and  Angola.  It  agrees  with  Malabar  kino* 
in  characters  and  composition.  The  Portuguese  of  Angola  use  iti 
under  the  name  Sangue  de  Drago  (Welwitsch).  2.  Butea,  Bengal,- 
or  Palas  Kino  is  the  produce  of  Butea  frondosa,  Roxb.,  The  Dhak 
Tree  (FL  Ind.  iii.  p.  245,  and  Proc.  Asiat.  Soc,  May  1838),  a- 
highly  ornamental  tree,  with  magnificent  orange -coloured  papilion- 
aceous flowers.  The  rul3y-coloured  juice  flows  from  natural  cracks  or* 
incisions  during  the  hot  season.  The  extract  is  in  tears  or  stalacticaL 
pieces  of  a  ruby-red  colour  and  transparent.  It  is  almost  wholly 
soluble  in  water,  and  has  a  pure  astringent  taste.  According  to  E.. 
Solly,  it  is  composed  of  73*26  per  cent,  of  tannic  acid,  probably  the 
modification  known  as  kino-tannic,  5*05  of  difficultly  soluble  extrac- 
tive, and  21*67  of  some  modification  of  gum,  with  a  little  gallic  acid. 
It  is  used  in  India  instead  of  Malabar  kino.  It  is  known  as  Klni  e 
gond  and  Kumrkus.  It  has  been  occasionally  sent  to  this  country. 
3.  Eucalyptus,  Australian,  or  Botany  Bay  Kino.  The  produce  of 
some  16  species  of  Eucalyptus.  It  may  be  obtained  by  incisions, 
but  is  found  as  a  natural  collection  in  flattened  cavities  in  the  solid 
trunk.  It  has  been  imported  in  a  semi-fluid  condition.  It  agrees 
with  Malabar  catechu  in  characters  and  composition,  being  usually 
soluble  in  water  or  spirit,  and  giving  with  dilute  mineral  acid  a 
precipitate  of  kino-tannic  acid.  Some  kinds  contain  so  much  gum 
that  the  drug  is  nearly  insoluble  in  alcohol. 

.  Action  and  Uses. — Those  of  catechu,  than  which  it  is,  on  account 
of  its  comparative  insolubility,  less  astringent. 

Dose. — 10  to  30  grains. 

Pharmaceutical  Uses. — In  the  preparation  of  the  two  articles  next 
following,  and  of  the  Pulvis  catechu  compositus. 

2.  Tinctura  Kino,  P.B.     Tincture  of  Kino. 

Preparation. — Macerate  2  ounces  of  kino  in  coarse  powder  in  1 
pint  of  rectified  spirit  for  seven  days,  with  occasional  agitation; 
filter,  and  add  sufficient  rectified  spirit  to  make  1  pint. 

Dose, — \  to  1  fluid  drachm. 
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3.  Pulvis  Kino  compositus,  P.B,     Compound  Kino  Powder  * 

20  grains  contain  1  grain  of  powdered  opium. 

Preparation. — Mix  thoroughly  3|  ounces  of  kino,  J  ounce  of 
opium,  and  1  ounce  of  cinnamon  bark,  all  in  powder;  pass  the 
powder  through  a  fine  sieve,  and  lastly  rub  it  lightly  in  a  mortar. 
Xeep  it  in  a  stoppered  bottle. 

Action  and  Uses. — Astringent  and  anodyne  in  gastralgia  with 
pyrosis,  and  in  diarrh<Ba. 

Dose. — 5  to  20  grains. 

PTEROCABPUS  SANTALINUS,  Linn.  fil.    The  Red  Sandal  Tree. 

This  small  tree  was  pointed  out  by  Kcenig  as  yielding  red  sandal- 
wood. Its  wood  is  dark-red  with  dark- coloured  veins,  heavy  and 
compact,  capable  of  taking  a  fine  polish;  when  moistened  with 
water,  it  said  to  produce  a  fine  red  colour;  and  a  reddish  juice 
exudes  from  its  bark,  which  Koenig  considered  a  kind  of  dragon's 
blood.  It  is  native  of  Ceylon  and  the  southern  parts  of  India, 
abounding  to  the  west  and  north-west  of  Madras,  in  the  forests  of  the 
southern  parts  of  the  Kurnool  Hills,  Cuddapah,  and  North  Arcot. 

Characters.—  Closely  resembles  P.  marsicpium,  from  which  it  is  distin- 
guished by  the  broader  leaflets^  which  are  usually  3,  rarely  4  or  5,  alternate, 
roundish,  retuse,  smooth  above.  Racemes  axillary,  simple,  or  branched. 
Petals  long-clawed,  crenate,  undulate.  Standard  yellow,  streaked  with  red. 
Filamefnts  10,  diadelphous  ortriadelphous  (5,  4,  and  1).  Legume  suborbicular, 
stalked,  1-seeded;  the  wing  somewhat  membranous,  waved. —  Woodv.  Med. 
Bat.  pi.  254,  and  Beddome,  Flor.  Sylvat.  of  South.  India,  tab.  xxii. 

1.  Pterocarpi  lignum,  P.B,     Red  Sandal-wood. 

The  wood  of  the  plant  above  described,  from  Ceylon.  It  is  called 
in  India  Rukta  Chundun,  which  signifies  red  sandal,  but  the  natives 
apply  this  term  to  the  wood  of  Adenanthera  Pavonina,  an  old  dye- 
wood  also. 

Characters  and  Constituents.  —  Dense,  heavy  billets,  outwardly 
dark-brown,  internally  variegated  with  dark  and  lighter- red  rings 
if  cut  transversely.  Powder  blood-red,  of  a  faint,  peculiar  odour, 
and  an  obscurely  astringent  taste.  Also  chips  of  the  same.  The 
colouring  matter  is  contained  in  the  prosenchyma  and  ducts;  the 
parenchyma  is  laden  with  crystals  of  calcic  oxalate,  w^hich  are  often 
large  enough  to  be  seen  with  the  naked  eye. 

The  essential  constituent  is  a  resinous  ruby-coloured  crystalline 
substance  called  santalin  or  santalic  acid,  Ci^H^^O^,  which  is  in- 
soluble in  water  or  fixed  oils;  but  soluble  in  alcohol,  oether,  acetic 
acid,  and  partially  in  oil  of  cloves,  lavender,  and  rosemary,  but  not 
at  all  in  oil  of  turpentine.  It  fuses  at  202"^,  neutralises  the  alkalies, 
but  forms  imcrystallisable  salts.  Weidel  obtained,  by  exhausting 
the  wood  with  water  containing  a  little  potash,  and  precipitating 
by  hydrochloric  acid,  a  minute  quantity  of  santal,  CgHgOg,  which 
separates  from  boiling  alcohol  in  colourless,  tasteless  crystals,  form- 
ing with  potash  a  straw-coloured  solution,  which  soon  becomes  red 
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and  green.  The  wood  also  contains  a  small  quantity  of  kino-tannic 
acid  (see  p.  645). 

Incompatibilities. — Acids  which  precipitate  santalin,  solutions  of 
the  metallic  salts  which  throw  down  red  or  violet  precipitates. 

Action. — Feebly  astringent. 

Pharmaceutical  Uses. — It  is  exclusively  employed  as  a  colouring 
agent,  through  the  medium  of  Tinctura  lavandulse  composita  (see 
Liquor  arsenicalis). 

TAMARINDUS  INDICA,  Linn.     The  Tamarind  Tree. 

The  Tamarind  is  a  native  of  both  the  East  and  West  Indies,  and 
has  been  long  used  as  an  article  of  diet  and  medicine.  The  Arabs, 
on  becoming  acquainted  with  it,  called  it  Tamr  hindee — that  is, 
"  the  Indian  date,"  whence,  no  doubt,  the  Latin  name  is  derived. 

Characters. — A  lofty  tree  with  crooked  branches,  remarkable  for  its  light 
and  elegant  foliage.  Leaves  abruptly  pinnate,  with  10  to  15  pairs  of  leajiets, 
which  are  small,  narrow,  oblong,  obtuse;  stipules  small,  deciduous.  Flowers 
in  lateral  and  terminal  racemes,  of  a  yellow  colour  variegated  with  red. 
Calyx  turbinate  at  the  base,  limb  bilabiate,  reflexed,  upper  lip  tripartite, 
lower  broad,  2-toothed.  Petals  3,  unilateral,  the  middle  cucullate.  Stamens 
2-3  united  together,  and  fully  developed,  7  very  short  and  sterile.  Ovary 
stalked;  style  subulate.  Legume  pendulous,  broad  and  thickish,  indehiscent. 
Epico.rp  brittle,  scabrous.  Sarcorarp  pulpy,  pervaded  by  strong  fibres. 
Seeds  from  3  to  12,  covered  by  a  membranous  coat,  flattened,  bluntly  4- 
angled,  smooth,  hard,  and  brown  coloured,  inserted  into  the  convex  side  of 
the  legume. —  Woodv.  Med.  Bot.  pi.  166. 

The  legumes  are  from  3  to  6  inches  long,  and  as  broad  as  the 
finger  or  thumb;  the  hard  epicarp  encloses  three  bundles  of  rami- 
fying fibres,  which,  starting  from  the  stalk,  spread  out  and  form  a 
skeleton  of  woody  fibres,  which  pervade  the  firm  juicy  pulp.  In 
the  West  Indies  the  outer  shell  is  removed,  and  the  fruits  are  then 
preserved  between  layers  of  moist  sugar  or  in  syrup.  These  are 
the  "Brown  or  Hed  Tamarinds,"  and  are  further  distinguished 
from  East  Indian  or  "•  Black  Tamarinds "  by  theiT  sweetness  and 
juiciness,  the  latter  being  imported  in  a  dry  condition,  and  with 
portions  of  the  husk. 

Tamarindus,  P.B.     Tamarind. 

The  preserved  pulp  of  the  fruit,  imported  from  the  West  Indies. 

Characters,  Constituents,  and  Test. — A  brown,  sweetish,  acidulous 
pulp,  preserved  in  sugar,  containing  strong  fibres  and  brown  shining 
seeds.  According  to  Vauquelin,  the  pulp  is  composed  as  follows, 
in  100  parts: — Large-celled  parenchyma  34-35  parts,  water  27*55, 
citric  acid  9*4,  tartaric  acid  1*55,  malic  acid  0*45,  acid  tartrate  of 
potash  3*25,  gum  4*7,  pectin  6*25,  sugar  12-5.  (As  this  analysis 
refers  to  the  unpreserved  fruit,  at  least  twice  as  much  sugar  will  be 
found  in  West  India  tamarinds.)  A  portion  of  the  citric  acid  is 
probably  combined  with  potash;  another  portion  undergoes,  after  a 
time,  decomposition  into  acetic  and  carbonic  acids  (see  Citric  acid). 

The  seeds  are  enclosed  in  a  membranous  endocarp.  They  con- 
tain a  large  quantity  of  tannin. 
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A  piece  of  hright  iron  left  in  contact  with  the  pulp  for  an  hour 
does  not  exhibit  any  deposit  of  copper.  Copper  has  been  occa- 
sionally detected  in  tamarinds,  derived  no  doubt  from  copper  vessels 
with  which  they  have  been  in  contact. 

Action  and  Uses — ^Refrigerant,  laxative.  A  syrup  of  tamarind 
diluted  with  water,  or  infusion  sweetened,  is  a  grateful  drink  in 
the  feverish  state.  Tamarind  whey,  made  by  boiling  2  ounces  of 
the  pulp  in  a  quart  of  milk,  may  be  similarly  used.  The  pulp  is 
also  a  good  vehicle  for  powders,  such  as  Pulvis  jalapse  compositus 
and  Pulvis  scammonii  compositus. 

Pharmaceutical  Uses — It  is  a  constituent  of  Confectio  sennse, 

CASSIA  FISTULA,  Linn..    Purging  Cassia. 

A  handsome  tree,  from  20  to  50  feet  high,  with  leaves  resembling 
the  ash,  and  showy  racemes  of  bright  yellow,  fragrant  flowers  from 
1  to  2  feet  long,  followed  by  cylindrical  pods  of  the  same  length. 

Characters.  — Leaflets  4  to  8  pairs,  smooth,  acute,  from  2  to  4  inches  long. 
Flowers  on  long  pedicels.  Sepals  5,  unequal.  Petals  6,  unequal.  Stamens 
10,  free,  3  lower  ones  longer,  the  4  middle  ones  short  and  straight,  the  3 
upper  with  abortive  anthers.  Anthers  dehiscing  at  the  apex.  Ovary  smooth, 
1-celled,  with  numerous  seeds.  Legume  woody,  smooth,  cylindrical,  inde- 
hiscent,  with  3  longitudinal  sutures,- one  of  which  is  opposite  to  two  collateral 
ones,  internally  divided  into  a  great  number  of  1-seeded  cells  by  thin  trans- 
verse partitions.  Seeds  25  to  100,  flattish,  oval,  about  J  of  an  inch  long, 
imbedded  in  a  soft  dark-brown  saccharine  pulp. — Woodv.  Med.  Bot.  pi.  163. 

1.  Cassias  Pulpa,  P.B.     Cassia  Pulp, 

The  pulp  obtained  from  the  pods  of  the  plant  above  described, 
imported  from  the  East  Indies,  or  recently  extracted  from  pods 
imported  from  the  East  or  West  Indies. 

Characters  and  Composition. — Blackish-brown,  viscid,  sweet,  a  faint 
senna  odour.     It  usually  contains  the  seeds  and  dissepiments. 

It  is  composed  of  sugar,  pectin,  gum,  and  a  cathartic  principle  pro- 
bably identical  with  that  of  senna  leaves. 

Action. — A  mild  laxative  in  doses  of  1  drachm  to  1  ounce,  given 
with  manna  and  tamarind,  or  in  the  following  combination: — 

2.  Confectio  Sennse,  P.B.     Confection  of  Senna,  Lenitive  Electuary, 

Preparation. — Boil  12  ounces  oifigs  and  6  ounces  oi  prunes  gently 
with  24  ounces  of  water  in  a  covered  vessel  for  four  hours,  then 
having  added  water  to  make  up  the  original  weight,  mix  9  ounces 
each  of  tamarind  and  cassia  pulp  with  it ;  digest  for  two  hours,  and 
rub  the  pulp  through  a  hair  sieve.  To  the  separated  pulp  then  add 
30  ounces  of  refined  sugar  and  |  ounce  of  extract  of  liquorice,  and 
dissolve  them  with  a  gentle  heat;  while  the  mixture  is  still  warm 
add  to  it  gradually  7  ounces  of  senna  and  3  ounces  of  coriander  fruit, 
each  previously  reduced  to  fine  powder  and  mixed  together.  Mix 
the  whole  thoroughly,  making  the  weight  of  the  compound  75 
ounces  by  evaporation  or  the  addition  of  more  water. 

Action  a7id  Uses, — A  pleasant  and. efficient  laxative  for  children, 
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and  adults  who,  from  dilated  condition  of  the  veins  of  the  rectum, 
cannot  bear  aloe  tic  or  other  strong  purgatives. 


Dose, 


-60  to  120  grams. 


CASSIA  ACUTIFOLIA,  Delile.     Acute-leaved  Senna. 

Synonyms. — C.  lanceolata,  Lamarck,  Encyc,  and  Nees,  Plant,  Med. 
plate  345;  G,  senna  jQ,  Linn.;  0,  lenitiva,  Bisch. 


Fig.  110.— Cassia  acutifoUa.    1,  parts  of  flower ;  3,  legume ;  2,  seed. 

Characters. — A  leafy  shrub  2-5  feet  high,  with  angular  branches.  Leajieis 
ovate-acute,  slightly  mucronate.  Stipules  subulate.  Racemes  axillary, 
erect.  Floivers  yellow.  Ovary  falcate,  with  a  smooth  recurved  style. 
Legume  flat,  membranous,  broadly  oblong,  very  slightly  curved  inwards, 
rounded  at  the  extremity,  the  ventral  suture  terminating  in  the  indurated 
and  nearly  obsolete  style. — Delile,  Esenheck,  and  Eherm.  t.  346.  Habitat. — 
Nubia,  Kordofan,  Sennaar,  Timbuktu. 

Senna  Alexandrina,  P.B.     A  lexandria  Senna, 

The  leaflets  of  the  plant  above  described."^  Imported  from  Alex- 
andria, carefully  freed  from  the  flowers,  pods,  and  leaf-stalks  of  the 
same,  and  from  the  leaves,  flowers,  and  fruits  of  Solenostemma 
argel,  Hayne  (see  p.  520). 

Characters  and  Tests. — Lanceolate  or  obovate  leaflets,  about  1  inch 
long,  unequally  oblique  at  the  base,  brittle,  greyish-green,  of  a  faint 
peculiar  odour,  and  mucilaginous  sweetish  taste.  The  unequally 
oblique  base  and  freedom  from  bitterness  distinguish  the  senna  from 
the  argel  leaves  (fig.  Ill,  d),  which  are  thicker,  stifi'er,  and  finely 
rugose,  somewhat  like  the  sage-leaf,  equal  sided,  and  with  very 
obscure  veins. 

*  Cassia  ohovata,  Colladon  (Nees,  Plant.  Med.  plate  347  and  348),  is  men- 
tioned in  the  Pharmacopoeia  as  a  source  of  Alexandrian  senna,  but  it  is 
almost  exclusively  composed  of  the  acutifoUa.  The  leaflets  of  the  former 
have  a  broad  extremity  with  a  short  central  point,  and  the  legume  is  reniform, 
with  a  sharp  undulating  ridge  along  the  middle  of  each  valve. 
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CASSIA  ELONGATA,  Lemaire.     Long-leaved  Senna. 

Synonyms. — G.  angustifolia^  Yalil  and  Batka;  0.  lanceolata,  KoxId., 
Boyle,  Him.  Bot.  t.  37;  Senna  officinalis^  Roxb. 

Characters. — Leaflets  ovate-lanceolate,  from  1  to  nearly  2  inches  long. 
Flowers  bright  yellow.  Legume  oblong,  membranous,  about  \\  inch  long  and 
§  broad,  ventral  broader,  nearly  straight,  and  ending  in  the  enlarged  indu- 
rated style,  narrowed  and  rounded  at  the  base.  —Royle,  Bot.  Himal.  plate  37. 
Habitat. — Southern  Arabia,  Soumali  coast  of  Africa,  Scind,  and  Punjab. 

1.  Senna  Indica,  P.B.     Tinnevelly  Senna. 

The  leaflets  of  the  plant  above  described,  from  plants  cultivated 
in  Southern  India. 

Characters  and  Constituents. — About  2  inches  long,  lanceolate, 
acute,  unequally  oblique  at  the  base,  flexible,  entire,  green,  without 
any  admixture;  odour  and  taste  those  of  Alexandria  senna. 

Constituents. — The  purgative  properties  of  senna  are  due  to 
cathartic  acid,  C^8QH|920g2N4S  (Dragendorff  and  Kubly,  Gmelin^s 
Chemistry,  xviii.  240;  Grove's  Pharm.  Journ.  1869,  vol.  x.  196).  It 
is  a  black  colloid  body,  containing  both  sulphur  and  nitrogen.  It 
decomposes  the  carbonates  of  the  alkali  metals,  and  forms  a  dark 
solution  from  which  it  is  precipitated  unaltered  by  many  acids.  It 
is  not  affected  by  tannic  acid.  It  has  a  slight  acid  and  astringent 
taste;  is  soluble  in  oefcher  and  chloroform,  but  is  almost  insoluble  in 
water  and  in  alcohol,  but  dissolves  in  warm  dilute  alcohol.  This  is 
in  strict  conformity  with  experience,  a  weak  alcoholic  infusion  having 
long  been  known  to  be  considerably  stronger  than  an  aqueous  one. 
Messrs  T.  and  H.  Smith  {Pharm.  Journ.  x.  315)  state  that  the  active 
principle  is  decomposed  and  rendered  inert  by  alkalies  at  a  boiling 
heat.  In  order  to  prepare  a  tasteless  and  efficient  infusion,  they 
recommend  that  the  leaves  be  exhausted  by  alcohol,  which  removes 
nauseous  extractive,  and  then  infused  in  cold  water  {Jour,  de  Chimie 
et  de  Pharmacie,  1874).  When  boiled  with  alcohol  and  hydrochloric 
acid,  cathartic  acid  is  resolved  into  sugar  and  cathartogenic  acid. 
Besides  this  essential  constituent,  senna  contains  a  yellow  colouring 
matter  identical  with  chrysophanic  acid;  according  to  some  chemists 
a  peculiar  crystalline  sugar,  catharto-mannite,  which  is  insusceptible 
of  fermentation,  and  does  not  precipitate  suboxyde  of  copper;  and  a 
considerable  quantity  of  tartrate  and  oxalate  of  potash  and  lime. 

''East  Indian"  "  Bombay,'^  or  more  correctly  ''Arabian  senna"  is 
one  of  the  kinds  found  in  the  London  market;  it  is  derived  with- 
out much  care  from  the  wild  plant  of  this  species  growing  in 
Southern  Arabia,  and  is  exported  from  Aden  and  other  ports  on 
the  Red  Sea  to  Bombay.  The  cultivated  plants  which  furnish  the 
more  luxuriant  Tinnevelly  senna  were  originally  derived  from 
Arabia. 

Incompatibilities. — Alcohol  and  mineral  acids,  in  which  the 
cathartic  acid  is  insoluble. 

Impurities. — Alexandrian  senna  often  contains  a  large  admixture 
of  argel  leaves  (fig.  Ill,  d).    Little  dense  corymbs  of  the  asclepiadace- 
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ons  flowers  of  this  plant,  may  often  be  detected,  and  very  rarely 
the  slender  pyriform  follicles  containing  the  comose  seeds  character- 
istic of  the  order.  The  leaves  of  another  Egyptian  plant,  Tephrosia 
Apollinea  (fig.  Ill,  f);  those  of  Coriaria myrtifolia  (fig.  Ill,  e),  a  Me- 


Fip:.  111. — A  and  c,  Cassia  acutifolia;  b,  C.  elongata;  d,  Solenostemma  Argel; 
E,  Coriaria  myrtifolia ;  f,  Tephrosia  Apollinea ;  g  and  h,  C.  obvata. 

diterranean  shrub;  and  those  of  Colutea  arhorescens,  have  been  found 
in  senna,  but  not  of  late  years,  and  their  presence  was  probably  acci- 
dental, and  therefore  exceptional.  The  leaves  of  Coriaria  are  said  to 
be  poisonous;  those  of  argel  are,  according  to  Christison,  purgative, 
and  are  liable  to  produce  griping.  Tinnevelly  senna,  which  never 
contains  these  leaves,  should  therefore  be  preferred  to  Alexandrian. 

Action  and  Uses. — Senna  is  a  brisk  and  safe  cathartic.  It  is  only 
slightly  irritant  in  its  action,  and  may  therefore  be  given  with 
safety  in  almost  any  case.  Th^  cathartic  acid  is  absorbed  and 
passes  out  of  the  secretions  unaltered,  as  appears  from  the  cathartic 
effect  of  the  milk  of  the  nurse  who  has  taken  senna  on  the  infant. 
It  is  eliminated  chiefly  by  the  mucous  membrane  of  the  intestines, 
for  the  intravenous  injection  of  the  infusion  is  followed  by  purging 
as  if  the  medicine  had.  been  taken  by  the  stomach.  When  suitably 
combined  it  rarely  gripes 

Dose 

Pharmaceutical  Uses. 
the  five  articles  next  following: 

2.  Infusum  Sennas,  F.B 


30  to  120  grains,  in  the  form  of  powder  or  infusion. 

An  ingredient  of  Confectio  sennse  and  of 


Infusion  of  Senna, 


Pour  10  fluid  ounces  of  boiUng  water  on  1  ounce  of  senna  and  30 
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grains  of  sliced  ginger,  infuse  in  a  covered  vessel  for  an  hour,  and 
strain. 

In  this  and  the  following  preparation  the  Pharmacopoeia  is  in 
error  in  prescribing  a  boiling  heat;  the  temperature  should  not  ex- 
ceed 120°. 

Dose. — 1  to  2  fluid  ounces,  usually  in  combination,  as  in  the 
following: — 

3.  Mistura  Sennae  composita,  P.B,      Compound  Mixture  of  Senna, 

Black  Draught 

Preparation, — Dissolve  4  ounces  of  sulphate  of  magnesia  and  ^ 
ounce  of  extract  of  liquorice  in  14  fluid  ounces  of  infusion  of  senna, 
with  the  aid  of  a  gentle  heat,  then  add  2^  fluid  ounces  of  tincture  of 
senna  and  10  fluid  drachms  of  compound  tincture  of  cardamoms,  and 
suflicient  infusion  of  senna  to  make  1  pint. 

Dose. — 1  to  1^  fluid  ounce. 

4.  Tinctura  Sennae,  F.B.     Tincture  of  Senna. 

Macerate  2^  ounces  of  senna  broken  small,  2  ounces  of  raisins 
freed  from  seeds,  and  -^  ounce  each  of  bruised  caraway  and  cori- 
ander fruits  for  forty-eight  hours  in  15  fluid  ounces  of  proof  spirit, 
afterwards  percolate  and  obtain  1  pint  of  tincture,  as  directed  under 
Tinctura  aconiti. 

Dose. — 2  to  8  fluid  drachms.  A  good  adjunct  to  the  infusion  as 
it  is  to  Mistura  sennae  composita. 

5.  Syrupus  Sennae,  P.B.    Syrup  of  Senna. 

Preparation. — Digest  16  ounces  of  senna  broken  small  in  70 
ounces  oi  water  for  twenty-four  hours  at  120°;  press  out  the  liquor, 
and  strain  it.  Digest  the  marc  in  30  ounces  more  water  for  six 
hours,  also  at  120°;  press  and  strain  as  before.  Evaporate  the 
mixed  liquors  in  a  water  bath  to  10  fluid  ounces,  and  when  cold 
add  3  minims  of  oil  of  coriander  dissolved  in  2  fluid  ounces  of 
rectified  spirit.  Filter  and  wash  the  residue  with  water  so  as  to 
make  the  filtrate  measure  16  ounces.  Then  add  24  ounces  of 
refined  sugar,  and  dissolve  by  the  aid  of  a  gentle  heat.  The  product 
should  weigh  2  pounds  10  ounces,  and  have  the  sp.  gr.  1*310. 

A  more  efficient  preparation  may  be  made  by  using  alcohol  (1 
part  to  8  of  water)  in  the  infusion. 

The  heat  of  water  is  too  great,  the  evaporation  may  be  as 
rapidly  eflected  in  shallow  dishes  at  120°,  when  there  would  be 
little  risk  of  decomposing  the  salts  of  cathartic  acid.  Properly 
prepared  it  is  a  very  pleasant  and  efficient  preparation  of  senna,  and 
is  admirabl}^  adapted  for  young  children. 

Dose. — 1  to  4  fluid  drachms ;  the  latter  is  rather  a  luscious  dose. 

6.  Pulvis   Glycyrrhizae   compositus,   P.B,      Compound  Powder  of 

Liquorice. 
A  sifted  mixture  of  2  ounces  each  of  senna  and  liquorice  root,  and 
6  ounces  of  refined  sugar,  all  in  fine  powder. 

As  senna  is  the  essential  ingredient,  this  preparation  would  be 
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more  appropriately  called  Piilvis  sennae  compositus.  The  addition 
of  1  ounce  each  of  powdered  fennel  fruit  and  washed  sulphur  to  the 
above  constitutes  the  Pulvis  liquoritice  compositus  of  the  German 
Pharmacopioea. 

Action  and  Uses. — A  mild  aperient,  suitable  for  children. 

Dose. — 30  to  60  grains. 

SAROTHAMNUS  SCOPARIUS,  Wimmer,     The  Common  Broom. 

Spartium  scoparium,  Linn.  Cytisus  scoparius,  Link.  ^Trdpnov  of 
Dioscorides. 

Characters. — A  shrub  2-3  feet  high,  with  straight,  twiggy,  angular,  and 
glabrous  branches.  Leaves  minute,  ternate.  Flmoers  axillary,  solitary  or 
in  pairs,  large,  bright-yellow.  Calyx  with  the  upper  lip  entire.  Keel  very 
blunt;  stamens  enclosed  within  the  keel,  monadetphous.  Pod  almost  black, 
compressed,  hairy  along  the  margins  ;  seeds  numerous. — Woodv.  Med.  Bot. 
plate  89. 

1.  Scoparii  cacumina,  P.B.     Broom  Tops. 

The  fresh  and  dried  tops  of  the  indigenous  plant  above  described. 

Characters  and  Constituents.  —  Straight,  angular,  dark-green, 
smooth,  tough  twigs,  of  a  bitter  nauseous  taste,  and  of  a  peculiar 
odour  when  bruised. 

According  to  Stenhouse  (Jour.  Chem.  Soc.  xv.)  broom  tops  con- 
tain scoparin  and  spartein.  Scoparin,  CgiHggO^o,  is  a  neutral  or 
slightly  acid  body,  separating  from  alcohol  partly  as  crystals  and 
partly  as  jelly;  it  is  free  from  taste  and  smell,  and  when  fused  with 
potash  is  resolved  into  phlorogiucin,  CoHgOg,  and  protocatechuic 
acid,  C14H12O8. 

Spartein,  Ci5H<,(.N2,  is  an  alkaloid,  forming  extremely  bitter 
crystallisable  salts  with  bases.  Like  conia  and  nicotina,  it  is  fluid 
and  destitute  of  oxygen.  It  exists  as  a  colourless  oily  liquid,  heavier 
than  water,  and  but  sparingly  soluble  in  it.  Broom  grown  in  the 
shade  contains  less  than  that  which  flourishes  on  sunny  banks.  It 
is  extracted  from  the  plant  by  means  of  an  acidulated  aqueous 
infusion.  This  is  then  concentrated  and  distilled  with  soda.  The 
distillate  is  saturated  with  hydrochloric  acid,  evaporated  to  dryness, 
and  distilled  with  potash.  The  oily  spartein  is  then  dried  and  rectified. 

Action  and  Uses. — We  have  no  observations  on  the  action  of 
spartein  on  man.  The  following,  according  to  Pick,  are  its  effects 
on  the  lower  animals.  It  has  no  marked  action  on  the  cerebrum, 
but  like  conia  paralyses  the  motor  nerves,  and  toxic  effects  follow 
from  depression  of  the  reflex  function  of  the  spinal  cord,  ending  in 
paralysis  of  the  respiratory  centres. 

The  action  of  the  plant  itself  is  decidedly  irritant,  large  doses  of 
the  decoction  producing  nausea  or  actual  vomiting  and  purging. 
Small  doses  are  laxative  and  diuretic,  and  these  properties  being 
constant  and  uniform,  render  the  plant  one  of  the  most  reliable 
remedies  in  the  treatment  of  dropsies  which  are  not  directly  or 
altogether  dependent  on  recent  disease  of  the  kidneys.  Its  use  is 
generally  contra-indicated  in  acute  nephritis* 
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2.  Succus  Scoparii,  P.B.     Broom  Juice, 

Prepared  from  fresh  hoom  tops  in  the  manner  and  proportions 
directed  for  Succus  conii. 

This  is  a  very  efficient  preparation. 
Dose. — 1  to  4  fluid  drachms. 

3.  Decoctum  Scoparii,  P.B.     Decoction  of  Broom. 

Preparation. — Boil  1  ounce  of  dried  broom  tops  for  ten  minutes  in 
a  covered  vessel,  then  strain,  washing  the  contents  of  the  strainer 
with  a  little  water  to  make  the  decoction  measure  1  pint. 

Dose. — 2  to  4  fluid  ounces. 

PHYSOSTIGMA  VENENOSUM,  Balfour.     The  Calabar  Bean. 

This  lofty  and  suffruticose  twining  plant  is  allied  to  the  genus 
Phaseolus.  It  obtains  it  name  from  its  peculiar  hooded  stigma  ((pva-aca, 
to  inflate,  and  (myfxa).  It  is  a  native  of  Western  Africa,  where  its 
large  bean,  called  Esere^  is  used  as  an  ordeal  poison. 


Fipf.  11^. -^Physostigma  'Denenosum.  Of  the  detached  parts,  the  first  fi^.  on  the  right 
is  the  keel;  the  next  in  line,  the  calyx  and  young  pod;  that  helow  these  two, 
the  standard;  that  to  the  left  of  the  calyx  and  pod,  the  stamens;  the  fig.  below 
this,  one  of  the  wings ;  the  two  figs,  on  the  extreme  left,  two  views  of  the  bearded 
style  and  hooded  stigma. 

Characters.— Stem  2  inches  in  diameter,  and  often  50  feet  long,  with  inter- 
twined branches.  Leaves  trifoliate,  leaflets  ovate,  acuminate.  Racemes 
axillary,  the  flowers  springing  from  knots  on  the  tortuous  peduncle.  Corolla 
papilionaceous,  purplish-pink,  veined.      Vexillum  large,  bilobate,  recurved.; 
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Stamens,  10  diadelphous.  Stigma  with  a  large  sac  or  hood  extending  along 
the  upper  part  of  the  convexity  of  the  style.  Legume  7  inches  long,  dehiscent, 
with  the  apex  curved.  Seeds  2  or  3. — Balfour,  Trans.  Hoy.  Soc.  Edin. 
vol.  xxii.  p.  305. 

1.  Physostigmatis  Faba,  P.B.     Calabar  Bean. 

The  seed  of  the  plant  above  described,  from  Western  Africa, 

Characters  arid  Composition. — About  the  size  of  a  large  horse 
bean,  with  a  very  firm,  hard,  brittle,  shining  coat  of  a  brownish- 
red,  pale-chocolate,  or  ash-grey  colour.  Irregularly  kidney-shaped, 
with  flat  surfaces,  and  a  rounded  border,  which  is  for  the  most  part 
boldly  curved,  and  there  marked  with  a  broad  furrow,  with  the 
central  raised  raphe  in  the  centre  and  ending  at  one  extremity  in 
the  micropyle.  The  kernel  consists  of  two  cotyledons,  weighing 
on  the  average  46  grains;  hard,  white,  and  pulveri sable;  of  a  taste 
like  that  of  edible  leguminous  seeds.  It  yields  its  properties  to 
alcohol,  and  imperfectly  to  water. 

The  kernel  is  composed  of  48  per  cent,  of  starch;  23  per  cent,  of 
legumin;  ^  to  ^  per  cent,  of  fatty  oil;  of  mucilage,  a  little  sugar, 
and  of  the  active  principle  pJujsostigmine,  physostigmia,  or  eserina. 
The  entire  seed  yields  3  per  cent,  of  ash,  which  is  chiefly  phosphate 
of  potash.  An  infusion  of  the  shell  of  the  seed  has  an  orange 
colour,  which  is  intensified  by  caustic  potash.  The  colourless 
aqueous  infusion  of  the  kernel  also  assumes  the  same  colour  with 
caustic  alkali. 

Physostigmia,  according  to  Hesse,  has  the  composition,  C30H21N3O4 ; 
is  an  amorphous,  colourless,  and  tasteless  substance  of  alkaline 
reaction ;  solul)le  in  alcohol,  aether,  chloroform,  benzol,  and  to  some 
extent  in  water.  It  is  soluble  in  acids.  On  exposure  to  the  air  the 
solution  becomes  red  or  intensely  blue,  from  partial  decomposition 
of  the  alkaloid.  It  fuses  at  112°,  and  reddens  from  commencing 
decomposition  at  212°. 

It  is  procured  by  dissolving  the  extract  in  a  little  water,  adding 
excess  of  bicarbonate  of  soda,  evaporating  to  dryness,  and  dissolving 
out  the  liberated  alkaloid  by  sether  or  benzol.  Vee  and  Leven  (Comptes 
Eendus,  Ix.  1194),  obtained  the  alkaloid  from  the  powdered  unpeeled 
seeds,  by  a  process  similar  to  that  adopted  by  Hesse,  in  the  form 
of  colourless  rhomboidal  crystals,  having  a  bitter  taste,  and  melting 
at  195°.  In  other  respects  it  agrees  with  the  amorphous  alkaloid. 
Its  aqueous  solution  reddens  on  exposure,  and  it  neutralises  acids, 
forming  soluble  salts.  These  observers  called  this  body  eserine, 
but  Tison  and  others  regard  it  as  pure  physostigmia. 

Action  and  Uses. — The  action  of  Calabar  bean  appears  in  the 
main  to  be  identical  with  that  of  hemlock,  producing  in  the  early 
stage  complete  paralysis  of  the  voluntary  muscles,  followed  by 
impairment  of  the  involuntary  movements,  and  if  the  dose  be 
sufficient,  paralysis  of  the  centres  of  the  respiratory  movements,  and 
death.  The  intellect,  the  organs  of  speech,  sense,  and  apart 
from  the  derangement  of  accommodation  of  the  eye  and  the  ear, 
and  common  sensation,  appear  to  remain  intact.     The  heart  is  -of 
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course  secondarily  affected,  when  the  breathing  is  embarrassed,  as  it  is 
under  the  full  inlluence  of  conium  or  of  aconite,  but  it  would  appear 
that  it  is  earlier  and  more  directly  affected  by  Calabar  bean  than  by 
these  drugs.  The  action  of  physostigma  is  less  simple  than  that  of 
conium;  for  it  not  only  produces  complete  muscular  reaction,  but 
even  moderate  doses  generally  cause  contraction  of  the  pupils, 
purging,  nausea,  and  sometimes  vomiting, — effects  which  are  com- 
pounded of  those  of  conium  and  some  irritant-depressent,  such  as 
nicotia.  The  myosis  cannot  possibly  be  regarded  as  the  result  of 
stimulation  of  the  third  nerve,  and  it  may  therefore  be  assumed  to 
be  the  effect  of  a  depression  of  the  sympathetic  greater  than  that 
of  the  third  nerve.  If  this  view  be  correct,  and  it  is  corroborated 
by  the  experiments  of  Fraser,  Bernstein,  and  others,  the  lethal 
effects  of  the  drug  must  be  attributed  to  syncope  from  paralysis  of 
the  cardiac  sympathetic. 

Locally  applied,  contraction  of  the  pupil  is  the  invariable  effect 
of  Calabar  bean;  and  the  drug  is  turned  to  useful  purposes  in 
affections  of  the  third  nerve,  resulting  in  undue  dilatation  of  the 
pupil.  It  has  been  freely  used  in  the  treatment  of  strychnia 
poisoning  and  tenanus.  About  one-half  of  the  cases  of  the  last- 
named  disease  so  treated  have  recovered,  which  cannot  be  regarded 
as  a  satisfactory  result.  Owing  to  its  depressent  action  on  the^ 
heart,  it  is  not  so  appropriate  a  remedy  in  these  diseases  as  conium. 
It  has  been  largely  used  in  the  treatment  of  other  nervous  affections, 
especially  chorea  and  epilepsy,  but  without  very  encouraging  results. 
M.  Bouchat,  however,  states  that  the  daily  subcutaneous  injection 
of  physostigmia  will  cure  chorea  on  the  average  in  10  days.  He 
states  that  the  effects  of  the  subcutaneous  injection  of  a  full  medi- 
cinal dose  (iV  of  a  grain)  on  children  are  great  pallor,  nausea,  and 
salivation,  with  occasional  vomiting,  actively-dilated  or  contracted 
pupils,  abundant  perspiration,  with  enfeeblement  or  even  paralysis 
of  the  diaphragm,  and  intense  prostration.  He  gives  the  -^-^  to 
the  -jV  of  a  grain  of  the  sulphate  internally,  and  states  that 
-^V  of  a  grain  may  be  injected  hypodermically  two  or  three  times 
a  day  without  disagreeable  effects  {Bull,  gener,  de  Therap.  1875).  It 
is,  I  think,  doubtful  whether  he  used  the  pure  alkaloid. 

Dose. — Of  the  powdered  bean,  I  to  4  grains;  of  the  alkaloid 
physostigmia,  to  produce  decided  physiological  effects,  ^^  of  a  grain 
hj  the  mouth,  or  ^\  by  the  subcutaneous  tissue. 

Treatment  of  Poisoning  by  Calabar  Bean. — Diffusible  stimulants; 
the  hypodermic  injection  of  the  -gV  of  a  grain  of  sulphate  of  atropia, 
to  be  repeated  if  necessary  at  the  end  of  two  hours;  and  artificial 
respiration.  The  experiments  of  Dr  T.  Fraser  on  the  "  Antagonism 
between  the  Actions  of  Atropia  and  Physostigma"  {Trans.  Roy.  Soc. 
Edin.  vol.  xxvi.),  gives  great  support  to  the  view  that  the  latter 
destroys  life  by  paralysis  of  the  cardiac  sympathetic. 

2.  Extractum  Physostigmatis,  P.B.     Extract  of  Calabar  Bean, 
Preparation. — Macerate  1  pound  of  Calabar  bean  in  coarse  powder, 
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in  1  pint  of  rectified  spirit  for  forty-eight  hours,  agitating  occasion- 
ally, then  transfer  to  a  percolator,  and  exhaust  the  powder  by  slow- 
percolation,  with  3  pints  more  of  rectified  spirit.  Press  out  the 
spirit  from  the  mass,  and  filter.  Mix  the  liquors,  distil  off  most  of 
the  spirit,  and  evaporate  the  residue  by  a  water  bath  to  the  consis- 
tence of  a  soft  extract. 

Dose. — iV  to  ^  of  a  grain.  It  appears  that  the  extract  is  very 
variable,  and  this  is  probably  due  to  deterioration  of  the  bean,  the 
kernels  of  which  are  often  found  shrivelled,  discoloured,  and  mouldy. 
Dr  O'Leary  took  140  grains  of  the  extract  in  eighty- six  hours,  and 
for  a  short  time  4  grains  every  hour,  during  an  attack  of  traumatic 
tetanus;  and  Dr  Eben.  Watson  has  given  even  larger  doses  to 
patients  suffering  from  the  same  affection.  To  cause  contraction  of 
the  pupil,  a  few  drops  of  a  solution  of  4  grains  in  1  ounce  of  water, 
or  a  filmy  disc  of  gelatin  prepared  with  this  solution,  may  be 
placed  between  the  eye  and  the  lower  lid. 

INDIGOFEEA  TINCTORIA,  Linn.      Common  Indigo. 

This  small  shrubby  plant  is  indigenous  to  the  tropical  parts  of  the 
East  and  West  Indies,  and  Africa.  It  is  extensively  cultivated  in 
Bengal,  Tirhoot,  and  other  parts  of  India. 

Characters. — Sterti  erect,  pubescent.  Leaves  pinnate  ;  leaflets  4-5  pairs, 
ovate.  Floivers  p.'ipilionaceous,  m  erect  axillary  racemes.  Stamens  10, 
diadelphous.  Legume  nearly  cylindrical,  ourv«d,  deflexed.  Seeds  about  10, 
truncated. —  Wight,  loon.  PL  Ind.  Orient,  vol.  ii.  p.  365. 

This  plant,  and  several  of  the  same  genus,  and  other  genera,  e.g. 
Wrightia  tifictoria,  Baptisia  tinctoria  (wild  indigo  of  the  North 
American  States),  and  our  indigenous  Lsatis  tinctoria,  of  the 
Brassicaceous  family,  have  a  yellow  acid  juice,  which,  under  the 
influence  of  a  ferment  or  on  simple  exposure  to  the  air,  becomes  blue 
from  the  formation  of  indigo. 
1.  Indigo,  P.5.     Ci6H5n62=131  or  CgH-NO^lSl.     • 

A  blue  pigment,  prepared  from  various  species  of  Indigofera. 

Preparation. — The  green  plants  are  cut  down  in  June  and  July 
just  before  flowering,  and  placed  in  large  wooden  or  brick  troughs, 
pressed  closely  together,  and  covered  with  water.  After  a  few  hours 
fermentation  begins,  and  is  allowed  to  continue  from  twelve  to  four- 
teen hours.  The  temperature  rises  to  100°  and  110°,  ammonia  and 
carbonic  anhydride  are  evolved,  the  surface  becomes  covered  with 
a  blue  irridescent  film,  and  the  li([uid  acquires  the  colour  of 
sherry.  It  is  then  drawn  off  and  agitated  briskly,  when  the  indigo 
separates  as  a  deep  blue  granular  powder.  This  is  allowed  to  settle, 
and  the  supernatant  liquid  being  drawn  off,  the  sedimentary  portion 
is  heated  to  the  boiling  point,  and  thrown  on  a  calico  filter.  The 
pasty  indigo  is  then  removed  from  the  filter,  pressed,  cut  into  cakes, 
and  dried. 

From  the  observations  of  Schunck  {Manch.  Mem.  vol.  xii.  p.  177), 
on  lsatis,  it  appears  that  the  indigo-producing  constituent  ^  is 
indican,  C.^IIggNO^s,  for  he  found  that  this  body  when  heated  with 
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sulplmric  or  hydrochloric  acid  is  resolved  into  indigo,  indigo-red,  and 
indiglucin,  C^H^oO^,  a  variety  of  sugar,  thus: — C26H33NOj8  +  H20  = 
CgHr^NO  +  SC^HiQOg.  Indican  is  a  yellow,  amorphous,  deliquescent 
body,  soluble  in  water,  alcohol,  and  sether.  The  solution  becomes 
bright  yellow  when  mixed  with  alkalies  or  alkaline  earths,  and 
when  boiled  with  them  evolves  ammonia.  The  aqueous  solution 
is  decomposed  by  heat,  and  no  longer  furnishs  indigo  blue  when 
boiled  with  acids  but  indigo-brown. 

Characters. — In  cubic  cakes,  of  a  deep  blue  colour;  when  rubbed 
by  a  smooth  hard  body  it  assumes  a  bronzy  hue.  Besides  indigo 
(indigo-hlae  or  indigotin),  which  is  the  chief  constituent,  it  contains 
some  imjDurities  and  variable  proportions  of  indigo-red  and  indigo- 
l)rown.  The  latter  is  separated  by  boiling  alcohol,  the  former  by 
caustic  potash.  Indigo-blue  is  metameric  with  benzoyle  cyanide. 
It  is  insoluble  in  water,  alcohol,  sether,  the  tixed  and  volatile  oils, 
and  dilute  acids  and, alkalies.  It  fuses  at  550°,  sublimes  in  purple 
vapours,  and,  if  the  air  be  excluded,  is  deposited  in  copper-coloured 
(>sided  prisms.  It  is  thus  distinguished  from  Prussian  blue.  By 
destructive  distillation  it  yields  amnionic  carbonate  and  cyanide,  and 
aniline.  Deoxydising  agents  and  ferments  convert  insoluble  indigo- 
blue  into  soluble  white-indigo,  CgHp^NO,  which  absorbs  oxygen  on 
exposure  to  the  air,  and  again  returns  to  indigo-blue.  This  occurs  in 
the  process  of  dyeing.  1  part  of  powdered  indigo,  2  of  ferrous  sul- 
phate, 3  of  slaked  lime,  and  200  of  water,  form  an  alkaline  colourless 
solution  of  white  indigo,  the  whole  of  the  iron  being  precipitated  as 
peroxyde.  On  exposure  to  the  air  this  liquid  becomes  covered  with 
a  blue  him,  and  pure  indigo  is  gradually  deposited,  and  if  wool  or 
vegetable  hbre  be  soaked  in  the  colourless  fluid  and  exposed  to  the 
air  it  is  permanently  and  persistently  dyed  deep  blue. 

Pharmaceutical  Use. — As  a  test  for  free  chlorine  in  the  form  of 
the  following  solution: — 

2.  Solution  of  Sulphate  of  Indigo,  P.B, 

Preparation. — Mix  5  grains  of  dry  indigo  in  fine  powder  with  1 
fluid  drachm  of  sulphuric  acid  in  a  test  tube,  and  apply  the  heat  of 
a  water  bath  for  an  hour.  Pour  the  blue  liquid  into  10  fluid 
ounces  of  sulphuric  acid,  agitate  the  mixture,  and  when  the  undis- 
solved indigo  has  subsided,  decant  the  clear  liquid  into  a  stoppered 
bottle.  A  solution  of  sulphindylic  acid,  HCgH^NSO^,  is  formed  in 
the  above  process.     The  blue  colour  is  discharged  by  free  chlorine. 

Other  Medicinal  Products  of  the  Leguminosae. 

1.  The  bark  of  Erythrophlmum  jndiciale,  the  Sassy  bark  tree  of 
Sierra  Leone,  possesses  narcotic  and  irritant  properties,  and  is  ust'd 
in  trial  l)y  ordeal  among  the  natives  of  the  Gold  Coast.  This  tree 
belongs  to  the  sub-order  Mimose?e. 

2.  The  bark  and  seeds  of  the  Laburnum  (.Cytisus  laburnum)  aie 
replete  with  a  principle  which  resembles  the  foregoing  in  its  action. 
According  to  Christison,  this  principle,  cytisin,  possesses  irritant 
and  narcotic  properties.     But  in  the  cases  of  poisoning  by  the  bark 
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of  the  root  (which  from  its  yellow  colour  has  been  mistaken  by 
children  for  liquorice)  the  symptoms  have  been  uniformly  those  of 
a  narcotic.  This  was  fully  ilhistrated  in  a  remarkable  case  of 
poisoning,  in  which  58  boys  partook  of  the  root.  The  effects  were 
somnolency,  varying  from  the  least  degree  to  complete  stupor, 
pallor,  coldness,  and  staggering.  In  two  there  was  some  jactitation 
of  the  limbs.  They  all  recovered  under  the  treatment  appropriate 
for  opium  narcosis  (Dr  Vallance,  Brit  Med.  Journ.  Sept.  1875). 

3.  The  Baptisia  tinctoria,  or  Wild  indigo  of  the  Northern  States,  a 
plant  of  the  papilionaceous  tribe,  is  used  to  obtain  a  blue  dye,  and 
employed  in  medicine  by  the  American  practitioners  called  "  Eclec- 
tics.'^ A  resinous  extract  of  the  root,  called  bcqotisin,  is  made  by 
preparing  a  tincture  with  strong  alcohol,  and  precipitating  this 
with  water.  It  is  given  in  doses  of  1  to  2  grains.  It  is  stimulant  in 
small,  nauseant  and  emetic  in  large  doses.  It  is  reported  to  be  of  use 
in  dysentery,  putrid  fevers,  and  gangrenous  inflammations,  as  an  "an- 
tiseptic."   Further  experiment  is  needed  to  determine  its  real  value. 

4.  Araroha,  Goa  Poivder^  or  Poh  di  Bahia. — This  is  said  to  be  the 
pith  of  a  leguminous  tree.  It  has  lately  been  brought  under  the 
notice  of  the  profession  as  a  remedy  for  diseases  of  the  skin  which 
are  due  to  fungi.  It  is  a  coarse  molecular  powder,  of  a  light  yellow 
colour,  mixed  with  fragments  of  wood.  It  has  an  earthy  appear- 
ance; the  larger  fragments  are  light,  and  sometimes  present  when 
broken  a  stratified  appearance,  and  when  rubbed  on  the  nail  or  any 
other  smooth  surface  the}^  soon  acquire  a  1)rilliant  polish.  It  has  a 
slightly  astringent  resinous  taste,  leaving  a  faintly  bitter  impression. 
According  to  Dr  Attfield  (Pharm.  Journ.  March  1875,  p.  721),  it  is 
composed  of  about  7  per  cent,  of  a  glucoside  and  bitter  matter,  2  of 
a  resinoid  body,  5  J  of  woody  fibre,  ^  per  cent,  of  ash  composed  of 
sulphates  of  potassium  and  sodium  and  silicate  of  alumina,  and  of 
80  to  84  per  cent,  of  chnjsophanic  acid  (see  pp.  466  and  650).  It  is 
thus  remarkable  for  the  large  quantity  of  the  last  mentioned  con- 
stituent, which  possesses  a  feeble  purgative  action. 

The  powder,  "  chrysarobin,"  as  it  has  been  termed,  is  used  in  the 
form  of  ointment  (20  grains  moistened  with  10  drops  of  acetic  acid 
mixed  with  1  ounce  of  lard,  Dr  Da  Silva)  in  ringworm  and  allied 
affections  of  the  skin. 

4.  Ccesalpinia  Bonducella,  Roxb.,  or  Guilandina  Bonducella  of 
Linnaeus  {Lam.  Illiis.  t.  36). — The  seed  of  this  prickly,  climbing 
shrub  is  an  article  of  the  Pharmacopoeia  of  India.  Bonduc  seeds,  or 
grey  nicker  nuts,  as  they  are  sometimes  called,  are  ovoid  and 
slightly  compressed,  from  ^  to  |  inch  in  diameter,  of  a  bluish-grey 
tint,  smooth,  but  marked  by  faint  horizontal  lines  of  a  deeper  hue. 
The  testa  is  hard  and  thick,  and  constitutes  about  half  the  weight 
of  the  seed;  the  kernel  is  bitter,  and  contains  a  large  quantity  of 
fixed  oil,  resin,  and  a  bitter  principle.  The  seeds  and  root  of  this 
plant  are  reported  to  be  powerfully  antiperiodic  and  tonic.  The 
dose  of  the  former  is  15  to  30  grains,  and  that  of  the  latter  10 
grains,  repeated  twice  or  thrice  in  the  day. 
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6.  Arachis  h7jpogcea,  Linn.,  or  Ground  Nut  {Lam,.  Illus.  t.  615), 
is  also  an  article  of  the  Pharmacopoeia  of  India.  The  seeds  yield 
by  expression  from  40  to  50  per  cent,  of  fixed  oil  (Arachis  oil), 
which  in  blandness  and  delicacy  of  flavour  rivals  olive  oil.  The 
sp.  gr.  is  '918;  it  becomes  turbid  about  37^,  and  concretes  at  about 
25°.  It  becomes  rancid  on  exposure  to  the  air,  but  does  not  dry. 
It  consists  of  the  glycerides  of  oleic  acid,  palmitic  acid,  hypogseic 
acid  CiqH  QOg,  and  arachic  acid  C20H4QO2.  It  may  be  employed 
instead  of  olive  oil. 

7.  Ahrus  precatorius,  Linn.,  the  Indian  Liquorice  {Lam.  Illus, 
t.  608).  The  root  of  this  plant  has  been  proposed  as  a  substitute 
for  that  of  glycyrrhiza,  to  which,  however,  it  is  inferior.  It  is  in- 
odorous, sweetish,  and  mucilaginous,  and  its  properties  appear  to 
depend  on  glycyrrhizin.  The  beautiful  little  scarlet  and  black  seeds 
of  this  plant  (each  weighing  about  2 J  grains)  were  formerly  used 
as  weights  by  the  Hindu  jewellers  and  druggists. 

8.  Trigonella  Fcenum-grceciwn,  Linn.,  the  Fenugreek. — An  erect 
annual  j)lant,  about  1^  foot  high.  It  i«  cultivated  as  fodder,  and 
furnishes  small,  oblong,  angular,  aromatic,  mucilaginous  seeds 
about  the  J  of  an  inch  long,  and  of  a  light-brown  colour.  They 
resemble  cumin  in  taste,  but  have  a  richer,  and  at  the  same  time  a 
more  delicate  flavour,  with  a  trace  of  bitterness.  They  are  used  in 
India  as  food  and  condiment,  and  are  one  of  the  constituents  of 
curry  powder. 

Anacardiace^,  R.  Brown.     Terebinths. 

These  plants,  according  to  Lindley's  definition,  are  Rutal  exogens,  with 
apocarpous  fruit,  and  a  single  ovule  rising  by  the  I'unicle  from  the  base  of  the 
cell.  They  are  characterised  by  their  resinous,  gummy,  or  milky  juice,  often 
with  a  strong  turpentine  odour  and  taste.  The  seeds  of  many  species,  e.g., 
A7iacardium  occidentale,  or  Cashew  nut,  yield  abundance  of  bland  oil  and 
gum.     The  order  includes  the  Mango  [Mangifera  Indica). 

1.  PISTACIA  LENTISCUS,  Liim.    The  Mastiche  Tree  or  Lentisk. 

Mastic  and  the  tree  yielding  it  {^x^^^s  of  the  Greeks)  were  well 
known  to  the  ancients,  the  latter  being  a  native  of  the  Grecian 
Archipelago  and  of  the  Mediterranean  region. 

Characters. — A  shrub  about  12  feet  high,  distinguished  from  the  terebinth 
tree  (P.  terehinthus)  by  the  absence  of  a  tenninal  leaflet.  Leaflets  8  to  10, 
small,  oval,  lanceolate;  petiole  winged.  Floioers  iiiodciow^,  small,  apetalous, 
in  axillaiy  racemes,  near  the  ends  of  the  branches.  Males  in  compound 
amentaceous  racemes,  each  supported  by  a  bract.  Calyx  small,  5-cleft. 
stamens  5,  nearly  sessile.  Feiytales  in  more  lax  compound  racemes.  Calyx 
3  to  4-cleft.  Ovary  1-celled.  Styles  3.  StigmasZ,  spreading.  Fruit  a  small, 
roundish  drupe,  brownish-red.  Seed  solitary,  erect,  exalburainous.  Cotyle- 
dons Heshy,  very  oily.     Radicle  ^w'^qvioy.— Steph.  and  Church,  pi.  130. 

This  shrub  is  cultivated  in  the  isle  of  Scio,  whence  the  mastic  is 
chiefly  obtained  by  transverse  incisions  made  in  the  trunk  and 
principal  branches  in  the  month  of  July.  Some  of  it  adheres  to 
the  tree  in  the  form  of  tears,  and  some  falls  on  the  earth,  and  is 
collected  in  August. 
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1.  Mastiche,  P.B.     Mastich. 

A  resin  produced,  as  stated,  in  the  island  of  Scio  (Ohio). 

Characters. —Ill  small,  smooth,  yellowish  tears,  about  the  size  and 
colour  of  grains  of  maize,  brittle  and  dusty,  with  powder  derived 
from  attrition.  It  becomes  soft  and  ductile  when  chewed  (a  tem- 
perature of  227°  is  required  to  melt  it),  and  has  a  faint  agreeable 
resinous  odour  and  flavour.  About  90  per  cent,  is  soluble  in  alcohol; 
the  remainder  is  soluble  in  aether  and  in  turpentine.  It  is  wholly 
soluble  in  aether,  and  in  about  5  parts  of  oil  of  cloves,  forming  a 
clear  solution. 

Action.  Uses. — Little  used,  except  as  a  masticatory  in  the  East; 
sometimes  in  fumigation;  most  frequently  by  dentists  for  stuffing 
decayed  teeth.  It  forms  an  ingredient  of  Eau  de  Luce,  for  which 
the  Tinctura  ammonice  composita  (mastiche  120  grains,  stronger 
solution  of  ammonia  16  fluid  ounces,  rectified  spirit  9  fluid  drachms, 
and  oil  of  lavender  1 4  minims)  of  a  former  Pharmacopoeia  was  in- 
tended as  a  substitute.  A  solution  of  mastic  in  turpentine  or 
alcohol  is  commonly  used  as  a  varnish. 

2.  PISTACIA    TEREBINTHUS,  Linn,      The  Chian  Turpentins 

Tree. 

The  terebinth  was  well  known  to  the  ancients.  It  is  the  alah  of 
the  Old  Testament,  translated  oak,  terebinth,  &c.,  Ti^f/,iv&og  of  the 
Greeks,  and  the  hutm  of  the  Arabs.  It  is  fecund  in  the  south  of 
Europe,  Asia  Minor,  Syria,  and  the  north  of  Africa. 

Characters. — A  tree  20  to  40  feet  high.  Leaves  pinnate,  with  an  odd  one. 
Leaflets  about  7  or  9,  ovate,  lanceolate,  round  at  the  base,  acute,  mucronate, 
reddish-coloured  when  young,  afterwards  of  a  dark-green  colour.  Inflores- 
cence a  large  compound  panicle.  Scales  of  the  male  floimrcov^Y^di  with  brown 
hairs.  Anthers  yellowish.  Stigmas  of  a  crimson  colour.  Fruit  purple, 
roundish,  about  the  size  of  a  large  pea.  Horn-shaped  galls  are  produced  on 
these  trees. 

The  Turpentine  of  this  tree  is  obtained  in  the  island  of  Ohio,  by 
making  transverse  incisions  into  the  bark  of  the  trees,  of  which  each 
yields  only  a  few  ounces,  and  the  whole  island  not  more  than  1000 
pounds.  The  harvest  is  from  July  to  October.  The  juice  issuing 
from  the  wounds  is  allowed  to  fall  upon  smooth  stones,  from  which 
it  is  scraped,  and  purified  by  being  melted  in  the  sun  and  strained 
into  bottles.  It  used  to  be  taken  chiefly  to  Venice,  where  it  was 
in  request  for  making  the  far-famed  Theriaca.  Chian  turpentine  is 
a  pellucid  liquid  of  a  yellowish  colour,  having  the  consistence  of 
honey,  tenacious,  with  an  agreeable  terebinthine  smell,  and  mode- 
rately warm  taste.  Exposed  to  the  air  it  thickens,  and  becomes 
hard  from  the  loss  of  volatile  oil,  of  which  it  contains  about  15 
per  cent.  From  its  scarcity  and  high  price,  it  is  usually  adulterated 
with  common  turpentines. 

Action,  Uses. — Stimulant  and  diuretic,  like  the  coniferous  tur- 
pentines. 
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Other  Anacardinaceous  Products. 

1.  Fistacia  vera. — The  Pistacia  nut  tree  extends  from  S3'ria  to 
Bokhara  and  Cabul.  It  has  long  been  introduced  into  the  south  of 
Europe,  and  is  remarkable  for  its  green- coloured  kernels  enclosed 
within  a  reddish-coloured  testa,  and  furnished  with  a  very  distinct 
funicle.  The  kernels  are  pleasant,  often  eaten  at  dessert,  either 
raw  or  fried  with  pepper  and  salt.  They  yield  a  large  quantity  of 
bland  oil,  and  form  an  emulsion  with  water. 

2.  Rhus  toxicodendron  has  a  milky,  extremely  acrid  juice,  which 
becomes  black  on  drying,  and  exhales  a  volatile  poison.  It  produces 
feverish  symptoms,  with  excessive  irritation  of  the  cutaneous  and 
mucous  surfaces,  attended  with  erythema  and  swelling,  and  general 
pains. 

3.  The  bark  and  fruit  of  jR.  glahrum  (Sumach)iQ  considered  febrifuge. 

4.  The  pericarp  of  the  Anacardium  occidentale  (Cashew-nut)  is 
replete  with  an  acrid  oil,  which  produces  tingling  and  swelling  of 
the  lips.  The  nut  itself  contains  a  sweet  bland  oil  and  a  consider- 
able proportion  of  gum. 

5.  The  Mangifera  Indica  yields  the  well-known  mango  fruit, 
which  rivals  the  peach  in  delicacy  of  flavour  and  refreshing  acidu- 
lous taste.     In  the  unripe  state  it  tastes  strongly  of  turpentine. 

BuRSERACE^,  Kunth.     Balsamads. 

These  plants  are  distinguished  from  Terebinthacese  by  their  many-celled 
germen,  and  by  their  ovules  being  in  pairs,  and  by  their  plaited  convolute 
cotyledons.  They  are  all  found  in  tropical  parts  of  the  world.  The  juice  of 
these  plants  is  famed  for  its  balsamic  odour  and  stimulant  properties,  e.g. 
Balsam  of  Gilead,  Olibanum  or  Frankincense,  Myrrh,  Bdellium,  Elemi,  &c. 

BOSWELLIA,  SPECIES  VARI^.     Olibanum  or  Frankincense 

Trees. 

Although  the  produce  of  these  trees  has  been  known  from  the 
highest  antiquity,  we  are  still  imperfectly  acquainted  with  the 
species  producing  it.  Birdwood  {Trans.  Lin.  Hoc.  vol.  xxvii.  tab. 
29,  30,  31,  and  32)  figures  four  plants.  Two  of  these,  "  Mohr 
madow"  of  the  Soumalis,  and  "  Maghrayt  d'shechaz^^  of  the 
Maharas,  he  regards  as  varieties  of  B.  Garterii.  The  third  is  B. 
Bhau-Dajiana  (Bird.),  the  "  Mohr  add"  of  the  Soumalis.  The 
fourth  plant  is  B.  Frereana  (Bird.),  or  the  "  Yegaar"  of  the  Soum- 
alis. The  Mohr  madow  yields  the  olibanum  called  Lubcin  Bedowi, 
or  Luhdn  Sheheri.  The  Yegaar  furnishes  that  collected  and  sold  as 
Luhdn  Maitie  or  Luhdn  Meyeti.  It  is  distinct  from  the  other  kinds 
of  olibanum  as  being  wholly  free  from  gum.  It  is  usually  in 
stalactical  masses,  which  break  with  a  choncoidal  fracture.  It  is 
sometimes  called  "  African  Elemi,"  but  is  known  from  true  elemi 
by  the  absence  of  crystallisable  resin. 

The  B.  thurifera,  Colebr.  (B.  glabra  and  B.  serrata,  Koxb.), 
which  was  formerly  regarded  as  the  source  of  the  olibanum  of 
commerce,  appears  to  furnish  little  or  none  of  it.  Dr  Birdwood 
says  that  he  has  always  failed  to  get  it  in  tears,  and  that  it  is  in  the 
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form  of  soft  runnings,  like  those  of  a  wax  candle.  In  Kandeish  it 
is  sold  under  the  name  of  "  Dup-Salai,'^  or  incense  of  Salai  or  Sakh. 
B.  'painjrifera,  Eich.  {Plosslea  floribunda,  Endl.),  a  native  of  Abys- 
sinia and  Sennaar,  also  furnishes  a  variety  of  olibanum ;  but  very 
little  of  it  is  collected. 

Of  these  plants  B.  Garterii  and  B.  Bhau-Dajiana  may  be  regarded 
as  the  chief  sources  of  the  olibanum  of  commerce.  The  species  of 
Boswellia  have  a  strong  resemblance  to  each  other,  and  the  genus 
is  well  represented  by  the  Indian  species  B.  thurifera. 

B.  THURIFERA,  Colbr. — A  tree  with  a  papyraceous  bark,  aboundinp^  in  gum- 
resin,  the  lower  branches  bare.  Leaves  deciduous,  alternate,  imparipinnate, 
crowded  towards  tlie  ends  of  the  branches.  Leajiets  9  pau^s,  serrated,  like 
the  stalks  and  young  branches,  pubescent.  Flowers  in  long  racemes,  arising 
singly  from  the  axils  of  the  leaves,  or  together  from  the  ends  of  the  branches. 
Calyx  small,  5-toothed.  Petals  5,  narrow  at  the  base,  patent,  imbricate. 
Stamens  10,  inserted  with  the  petals  under  an  annular  or  cup-shax)ed  crenu- 
lated  disc.  Ovary  3-5  celled.  Style  short.  Stigma  3-5,  lobed.  Ovules  2, 
pendulous.  Drupe  3-4-5,  cornered  and  valved,  septicidal.  Cells  1-seeded. 
Seeds  compressed,  with  a  membranous  testa  produced  into  a  margin.  Coty- 
ledcms  contortuplicate,  multitid. 

B.  Carterii,  Birdw.,  has  from  7-10  pairs  of  leaflets,  ovate-oblong,  undu- 
late or  crenate-unduiate,  expanded  at  the  base  ;  racemes  simple,  fasciculate, 
shorter  than  the  leaves  ;  fruit  $  to  J  inch  long,  ovate-obtuse. 


Fig.  113. — Boswellia  thurifera. 

They  grow  at  an  elevation  of  2000  to  3000  feet,  in  the  rocky 
regions  of  the  south  coast  of  Arabia,  and  on  the  limestone  moun- 
tains which  extend  westward  from  Cape  Gardafui  {Fromontorium 
aromatum  of  the  ancients),  through  the  Soumali  country  on  the 
opposite  coast  of  Africa,  in  both  of  which  regions  they  adorn  the 
limestone  clitfs  with  their  elegant  foliage,  and  render  the  air  li'ag- 
I'ant  with  their  balsamic  exhalations. 

1.  Olibanum,  Gr.  Ai^auos,  frankincense  ;   Arab.  Lubdn^  milk,  and 
Heb.  Lebonah,  milk. 

A  fragrant  gum-resin,  obtained  from  species  of  Boswellia  above 
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mentioned,  in  the  following  manner: — A})out  the  beginning  of 
March  the  Bedouins  visit  ail  the  trees  in  succession,  and  make 
a  deep  incision  in  each;  peeling  off  a  narrow  strip  of  bark  for 
about  five  inches  Mow  the  wound,  a  copious  milky  juice  exudes. 
At  the  end  of  a  month  another  and.  a  deeper  incision  is  made  in  the 
same  place,  and  repeated  at  the  end  of  each  month.  Soon  afterwards 
the  exudation,  having  acquired  a  proper  consistence,  is  collected  by 
parties  of  men  and  boys.  The  cleait  globular  masses  are  kept 
separate  from  the  remainder,  which  is  attached  to  the  bark.  During 
the  hot  season  the  mountains  are  visited  in  this  manner  every  fort- 
night, the  trees  producing  larger  quantities  as  the  season  advances, 
until  the  middle  of  September,  when  the  first  shower  of  rain  closes 
the  gathering  of  that  year.  At  the  close  of  the  north-east  monsoon 
the  Banians  of  Kattiawar  and  Bombay  arrive  on  the  coast,  and  the 
Bedouins  come  down  from  the  interior  to  sell  their  olibanum 
(Cruttenden,  Trans.  Bombay  Geo.  Soc.  vii.).  Cruttenden  estimates 
that  the  annual  export  from  this  coast  is, — to  Bombay,  377  tons; 
the  Red  Sea,  235  tons;  and  to  Arabia.,  120  tons. 

In  Arabia  the  gum  is  procured  as-  in  the  time  of  the  Sabseans 
(Theofrastus,  Hist,  Plant,  book  ix.  ch.  4),  by  making  longitudinal 
incisions  through  the  bark  in  the  months  of  May  and  December. 
On  its  first  appearance  it  comes  forth  white  as  milk,  and  according 
to  its  fluidity  finds  its  way  to  the  ground  or  concretes  on  the  branch, 
from  whence  it  is  collected  by  men  and  boys  employed  for  the 
purpose  by  the  different  families  who  own  the  land  on  which  the 
trees  grow  (Carter,  Journ.  Bombay  branch  Boy.  Asiat.  Soc.  vol.  ii.). 

Characters  and  Gom^position. — Pyriforna  trees,  angular  fragments 
or  stalactitic  masses,  more  or  less  agglutinated,  covered  with  white 
dust,  produced  by  attrition  of  the  particles,  translvicent  or  milky 
opaque,  colourless,  or  more  commonly  of  a  yellowish  colour,  wdth 
occasionally  a  greenish  tinge;  odour  and  taste  sweetly  terebintha- 
ceous,  slightly  bitter.  Cold  water  converts  it  into  a  whitish  pulp, 
and,  with  friction,  into  an  emulsion.  It  is  composed  of  about  33 
per  cent,  of  gum,  5  per  cent,  of  volatile  oil  resembling  oil  of  turpen- 
tine but  more  fragrant,  and  62  per  cent,  of  resin,  having,  according 
to  Hlasiwetz,  the  composition  C4oH3qO(;. 

Action  and  Uses. — Stimulant,  diuretic,  and  diaphoretic  in  chronic 
affections  of  the  mucous  membranes,  but  chiefly  used  as  a  constituent 
of  plasters,  and  as  a  fumigation.  "  Nothing  so  quickly  clears  your 
bed  in  Bombay  of  mosquitoes  as  burning  a  little  olibanum  or  myrrh 
in  it"  (Bird wood,  op.  cit.) 

Dose. — 30  to  60  grains,  in  the  form  of  emulsion. 

THE  ELEMI  TREE. 

Most  of  the  elemi  of  commerce  is  imported  from  Manila.  The 
tree  which  furnishes  the  oleo-resin  grows  in  the  province  of  Batan- 
gas,  in  the  island  of  Luzon.  It  is  called  by  the  natives  Abilo,  and 
by  the  Spaniards  Arbol  a  brea  or  pitch- tree.     Blanco  {Flora  de  Fili- 
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pinas,  Manila,  1845,  256)  has  described  this  tree  as  Idea  ahilo. 
Mr  Bennett,  after  careful  study  of  this  description,  concludes  that 
it  cannot  be  a  species  of  Canarium  {Hanh.  and  Flitch.  Pharmacograph. 
p.  130).     The  following  trees  are  known  to  furnish  elenii : — 

1.  Canarium  commune,  Limi.,  Java  almond  or  Elemi  tre.e. — A  small 
tree.  Leaves  stipulate,  compournled  of  7-11  ovate-oblong  entire  leaflets  on 
long  pedicels.  Floivers  in  terminal  panicles,  polygamous.  Calyx  8-lobed, 
campanulate  unequal,  externally  silky.  Petals  3,  concave.  Stamens  6, 
inserted  with  the  petals  under  an  urceolate  disc.  Ovary  3-celled.  Stigma 
3-lobed.  Drupe  oblong,  black. —i^w//i/?/i.  Amb.  vol.  ii.  plate  47;  Koenig. 
An.  Bot.  t.  7,  f.  2. 

2.  Amyris  or  Elaphrium  elemifera,  Royle. — This  tree  grows  at  Oaxaca, 
in  Mexico.  It  is  12  feet  high,  twigs  smooth,  somewhat  angular.  Leaves 
exstipulate,  imparipiniiate,  racliis  winged  :  leajtets  3-10  pairs,  variable  in 
form,  entii-e,.  or  irregularly  toothed,  the  lower  pairs  ternately  or  pinnately 
cut,  smooth,  and  shining.  Drupes  ovoid,  splitting  into  two  valves,  and 
displaying  the  blackish  apex  of  the  seed,  the  lower  part  of  which  is  enveloped 
in  a  reddish-yellow  aril-like  body.  Seeds  single,  one  being  abortive,  ovate. 
Cotyledons  contortuplicate. 

This  is  the  source  of  Mexican  or  Veira  Cruz  Elemi  which  is  rarely  seen 
now. 

3.  Icica,  species  vari.^.. — /.  Icicariba,  I.  heter ophy lla  (Decand.),  I.  hepta- 
phylla,  I.  Gidanensis,  I.  altissvnia  (Ambl.),  and  /.  caranna,  all  furnish 
Brazilian  Ele'ini. 

4.  Colophonia  Mauritiana  (Decand.),  affords,  according  to  Hanbury,  a 
line  Mauritius  Elemi. 

1.  Elemi,  P.B.     Elemi,. 

It  is  remarkable  that  with  this  great  variety  in  the  source 
of  elemi,  the  drug  itself  should  present  a  very  uniform  composition, 
and  but  little  variability  of  physical  characters. 

It  is  defined  in  the  Pharmacopoeia  as  a  concrete-resinous  exuda- 
tion,  the  botanical  source  of  which  is  undetermined,  but  is  probably 
Canarium  commune,  Linn.,  chiefly  imported  from  Manila. 

Characters,  Compodtion,  and  Test. — A.  soft,  unctuous,  adhesive 
mass,  becoming  harder  and  more  resinous  by  age,  of  a  yellowish- 
white  colour,  with  a  rather  fragrant,  fennel-like  odour,  almost 
entirely  soluble  in  rectified  spirit. 

Manila  elemi  is  composed  of  10-12  per  cent,  of  a  fragrant  colour- 
less neutral  volatile  oil ;  25  per  cent,  of  elemin  or  amyrin,  a  crystal- 
line resin  of  snowy  whiteness,  easily  obtained  as  a  residue  after 
washing  crude  elemi  with  a  moderate  quantity  of  cold  alcohol,  and 
recrystallising  from  a  solution  in  hot  alcohol ;  about  60  per  cent,  of 
uncrystallisable  resin,  soluble  in  cold  alcohol;  and  from  1-2  per 
cent,  of  hryoidin  and  hreidine,  crystalline  bitter,  neutral  prin- 
ciples, feebly  soluble  in  cold  water,  but  freely  in  hot  water  and  in 
alcohol  and  aether. 

Elemi  is  known  from  olibanum  and  other  resins  by  its  partially 
crystalline  structure,  revealed  by  the  microscope  on  treating  it  with 
cold  alcohol,— the  white  residuum  being  composed  of  acicular 
crystals  of  amyrin. 

Action  and  Uses. — It  is  applied  externally  as  a  stimulant.  The 
ointment  of  arcoeus  contained  elemi. 


666 


MYRRH. 


2.  Unguentum  Elemi,  P.B.     Elemi  Ointment. 

Contains  1  part  of  the  oleo-resin  in  5  parts.  It  is  prepared  by 
melting  together  j  ounce  of  elemi  and  1  ounce  of  simple  ointment, 
straining  through  flannel,  and  stirring  until  the  ointment  solidifies. 

BALSAMODENDRON  MYRRHA,  Ehrenh.     The  Myrrh  Shrub. 

Synonyms. — B.  opohalsamum,  Kth.  ?  B.  Gileadense  1  B.  Ehren- 
hergianum,  Berg.     Arab.  Karheta. 

This  shrub  forms  the  chief  underwood  of  the  forests  on  the 
Arabian  and  African  shores  of  the  Red  Sea,  about  9^  to  16°  latitude, 
extending  as  far  inland  as  the  mount-ains  Djara  and  Kara  on  the 
one  continent,  and  the  mountains  of  Abyssinia  on  the  other. 

Characters. — A  shrub  with  squamose  spinescent  branches  (fig  114.)  Bark 
pale  ash-grey,  wood  yellowish-white,  both  having  a  peculiar  odour.  Leaves 
tornate  ;  leaflets  obovate,  obtuse,  obtusely  denticulated  at  the  apex.  Flowers 
solitary,  nearly  sessile.  Calyx  4-toothed.  Petals  4.  Stamens  8,  inserted 
under  a  cup-shaped  disc.  Ovarii  2-celled.  Style  short,  4-lol)ed.  Drupe 
ovate,  acuminate,  a  little  larger  than  a  pea,  smooth,  brown,  with  the  minute 
calyx  persistent  at  the  base. — Nees  von  Esenh.  Plantce  Medicinales,  ii.  1828, 
tab.  355. 


Fig,  114. — Bahamodmdron  Myrrha.    1,  2,  3,  B.  Kaiaf. 

According  to  Ehrenberg,  myrrh  exudes  from  the  bark  like  cherry- 
tree  gum.  It  is  of  oily  consistence  at  first,  then  buttery  and  yellow- 
ish white.  It  gradually  assumes  a  golden  tint,  and  ultimately 
becomes  hard  and  reddish.  Mr  Johnston  also,  in  his  travels 
through  Adel  to  Abyssinia  (i.  p.  247),  in  treating  "of  the  tree  that 
yields  this  useful  drug,  myrrh,"  says,  "  there  are  in  the  country  of 
Adel  two  varieties;  one  a  low,  thorny,  ragged-looking  tree,  with 
bright-green  leaves,  trifoliate,  and  an  undulating  edge,  is  that  which 
has  been  described  by  Ehrenberg"  (see  the  annexed  figure,  114). 
"  This  produces  the  finest  kind  of  myrrh  in  our  shops."  This  mav 
l)e  either  the  above  B,  Myrrha  or  one  of  the  forms  of  B.  opohal- 
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samum.  "  The  other  is  a  more  leafy  tree,  if  I  may  use  the  expres- 
8ion,  and  its  appearance  reminded  me  exceedingly  of  the  common 
hawthorn  of  home,  having  the  same  largely  serrated,  dark-green 
leaves,  growing  in  branches  of  four  or  five,  springing  by  several 
leaf-stalks  from  a  common  centre.  The  flowers  are  small,  of  a  light 
green  colour,  hanging  in  pairs  beneath  the  leaves,  and  in  size  and 
shape  resemble  very  much  the  flowers  of  our  gooseberry  tree,  the 
eight  stamens  being  alternately  long  and  short,  the  former  corre- 
sponding to  the  four  partial  clefts  in  the  edge  of  the  one-leafed 
calyx.  The  style  is  single.  The  fruit  is  a  kind  of  berry,  that  when 
ripe  easily  throws  oft'  the  dry  shell  in  two  pieces,  and  the  two  seeds 
it  contains  escape.  The  outer  bark  is  thin,  transparent,  and  easily 
detached ;  the  inner  thick,  woody.  When  wounded,  a  yellowy 
turbid  fluid  (the  gum-myrrh)  immediately  makes  its  appearance. 
Naturally,  the  gum  exudes  from  cracks  in  the  bark  of  the  trunk 
near  the  root,  and  flows  freely  upon  the  stones  immediately  under- 
neath.    Artificially,  it  is  obtained  by  bruises  made  with  stones." 

This  plant,  judging  from  the  specimens  deposited  by  Mr  John- 
ston in  the  British  Museum,  corresponds  exactly  wath  one,  also  in 
the  same  collection,  obtained  by  Mr  Salt  in  Abyssinia,  Balsamrxlen- 
dron  Kua  of  Mr  Brown\s  MSS.,  and  of  which  Mr  Salt  says,  he 
obtained  from  it  a  gum  much  resembling  the  .myrrh.  From  the 
observations  and  statements  of  Cruttenclen  {Trans.  Bombay  Geog. 
Soc.  vii.  p.  123)  and  Vaughan  {Pharm.  Journ.  xii.  p.  226,  1853),  it 
appears  that  the  greater  part  of  the  myrrh  of  commerce  is  collected 
in  the  Soumali  country  and  on  the  opposite  coast,  east  of  Aden.  It 
is  brought  to  the  great  fairs  held  at  Berbera,  Zeyla,  and  Massowah, 
where  it  is  purchased  by  the  Banians  of  India,  and  carried  to  Bombay. 

1.  Myrrha,  P,B.     Myrrh. 

Heb.  Mur^  Egypt.  Bola^  Arab.  Heera  Bol,  Gr.  l»lvppa,  and  l^vpvoe,. 

A  gum-resinous  exudation  from  the  stem  of  B.  myrrha:  collected 
in  Arabia  Felix  and  Abyssinia. 

Characters  and  Composition. — Irregularly-shaped  tears  or  masses, 
varying  much  in  size;  somewhat  translucent,  of  a  reddish-yellow  or 
reddish- brown  colour;  fractured  surface  irregular,  dull,  somewhat 
oily;  odour  heavy,  aromatic,  agreeable;  taste  bitter,  and  slightly 
acrid. 

When  heated,  myrrh  first  softens,  then  bums,  leaving  a  black, 
spongy  ash.  Triturated  with  water  it  forms  an  emulsion.  It  is 
composed  of  34  per  cent,  of  a  yellowish,  rather  viscid  volatile  oil, 
having  a  powerful  odour  of  myrrh;  from  40  to  65  per  cent,  of  gum, 
soluble  in  water,  and  differing  but  little  from  arabin;  and  the  re- 
mainder of  resin,  which,  when  moistened  with  alcohol  and  then 
with  hydrochloric  acid,  assumes  a  violet  hue,  but  far  less  brilliant 
than  that  displayed  by  gall>anum  under  the  same  circumstances 
(Fliickiger).     It  is  soluble  in  <;austic  alkalies. 

Adidterations. — Myrrh  is  mixed  with  various  gums  and  resins,  and 
with  inferior  kinds  derived  from  other  species  of  Balsamodendron,  as 
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B.  MuJcul,  Hook.,  and  B.  pubescens,  Stocks,  which  are  the  source  of 
hdellium  OT  false  onyrrh.  These  species  are  common  to  the  Airican 
and  East  Indian  continents. 

The  first,  found  in  the  west  of  Africa,  occurs  also  in  the  flat 
country  of  the  Adel.  It  yields  African  Bdellium,  or  that  imported 
into  France  from  Guinea  and  the  Senegal,  according  to  M.  Perrotet. 
M.  Adanson,  likewise,  in  his  "  Travels  in  the  Senegal,"  mentions  it 
hy  the  name  of  Niotout,  as  producing  bdellium.  It  yields  the 
bdellium  exported  from  the  west  coast  of  Africa.  It  is  in  roundish 
pieces  of  a  dull  dark-red  colour,  more  moist  than  myrrh,  and  not 
brittle  like  it,  softening  even  with  the  heat  of  the  hand;  bitter,  and 
a  little  acrid  in  taste,  with  a  less  agreeable  odour.  It  often  has 
portions  of  the  birch-like  bark  adhering  to  it. 

Indian  Bdellium  also  is  furnished  by  B.  Mukul,  growing  in 
Sindh,  Eajpootaria,  Khandeish,  and  in  the  neighbourhood  of 
Umber,  £0  miles  west  of  Aurungabad.  The  gum-resin  is  in  brittle 
masses  of  a  red,  yellow,  or  brownish  colour,  sometimes  transparent, 
having  a  bitter  taste  like  myrrh,  and  a  similar,  but  lainter  and 
more  agreeable  odour.  It  has  a  similar  composition.  It  is  called 
by  the  natives  Googul  or  Guggur, 

Action  and  Uses. — Myrrh  is  a  stimulant  tonic  to  the  mucous 
membrane,  by  virtue  of  which  it  checks  the  undue  secretion  ol 
bronchorrhoea,  leucorrhoea,  and  cystitis,  and  tends  to  excite  the 
natural  secretions  of  the  alimentary  and  sexual  organs.  Hence  it 
is  beneficial  in  atonic  dyspepsia,  in  amenorrhcea  and  chlorosis.  It 
is  a  direct  stimulant  to  ulcerated  and  irritably  congested  conditions 
of  the  mucous  membrane,  as  in  chronic  gingivitis. 

Dose. — 10  to  30  grains,  in  the  form  of  powder,  pill,  or  emulsion. 

Pharmacutical  Uses. — A  constituent  of  Decoctum  aloes  composi- 
tum  (3  grains  in  1  fluid  ounce),  Mistura  ferri  composita  (6  grains 
in  1  fluid  ounce),  Pilula  aloes  et  myrrhse  (1  in  6),  Pilula  assafoetidai 
composita  (1  in  3^),  Pilula  rhei  composita  (1  in  8). 

2.  Tinctura  Myrrhae.  P.^.     Tincture  of  Myrrh. 

Contains  54^  grains  in  1  fluid  ounce. 

Preparation. — Macerate  2|  ounces  of  myrrh  in  coarse  powder  for 
forty-eight  hours  in  15  fluid  ounces  of  rectified  spirit,  with  occa- 
sional agitation;  then  transfer  to  a  percolator,  and  proceed  as  for 
tincture  of  aconite,  and  make  1  pint  of  the  tincture. 

Use. — A  pleasant  stimulant  to  relaxed  or  spongy  gums,  and  a 
suitable  preparation  of  myrrh  for  internal  use. 

Dose. — J  to  1  fluid  drachm. 

E'HAMNACEiE,  E.  Broion,     The  Buckthorn  Family. 

This  shrubby  order  of  perigj'noiis  exogens  is  known  by  the  4  or  5-fid 
valvate  calyx,  distinct  cucullate  petals,  definite  stamens  placed  opposite  the 
petals,  and  erect  seeds.  The  succulent  fruits  are  cathartic,  as  Khanmus  ; 
demulcent,  as  Zizyphm  Jujuba  and  other  species ;  nutritive,  as  Zizyphus 
Lotus,  the  Lote-bush  or  Sadr  of  the  Arabs. 
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RHAMNUS  CATHARTICUS,  Linn.     Buckthorn. 

This  smooth,  shining,  spreading  shrub,  the  Waijthorn  or  Harts- 
thorn  of  our  ancestors,  is  indigenous  in  hedges  and  woods,  and  is 
found  throughout  Europe.  It  flowers  in  May  and  June,  and  ripens 
its  fruit  in  September. 

The  berries  have  been  employed  as  a  purgative  from  the  earliest 
times. 

Characters. — Shrub,  10  to  12  feet  high,  with  erect  branches,  and  smooth 
shining  bark  Hke  the  cherry.  The  branches  form  a  terminal  thorn.  Leaves 
irregularly  disposed,  oval,  sharply  toothed,  with  3  or  4  simple  jjrorainent 
convergent  veins.  Stipules  linear.  Flowers  usually  dioecious,  in  clusters 
between  the  leaves,  small  yellowish-green.  Calyx  4-cleft,  valvate  in  aestivation. 
Petals  4,  yellowish.  Stamens  equal  to  the  petals,  and  opposite  to  them. 
Ovary  4-celled,  ovules  solitary,  erect.  Fruit  a  round  black  succulent  berry, 
containing  4  triangul.ir  hard  seeds,  micropyle  close  by  the  hilura.  Embryo 
foliaceous.  Cotyledons,  with  the  edges  curved  together,  in  the  axis  of  horny 
di\hv\mm.—Eng.  Bot.    pi.  1629. 

Characters  and  Constituents. — Buckthorn  berries  are  about  the 
size  of  rather  small  black  currants,  smooth,  shining,  and  when 
quite  ripe  full  of  an  intensely  bitter-sweet  greenish-purple 
watery  juice,  which  becomes  very  sticky  on  evaporation.  It  con- 
tains a  green  colouring  matter^  which  furnishes  '^  sap-green,"  and 
is  probably  composed  of  the  crystalline  colouring  matters  described 
below;  sugar;  a  bitter  purgative  principle ;  acetic  and  malic  acids. 
The  crystalline  principles  are  rhamnine  G18H22O1Q,  and  rham- 
negine  C24H32O14.  They  are  both  glucosides,  and  are  resolvable  into 
crystalline  sugar  and  rhamnetin  C^^H^qOj.  Ehamnine  (rham- 
netine  and  chrysorhamnine)  crystallises  from  absolute  alcohol  in 
minute  translucent  yellow  laminae,  which  is  but  very  feeT)ly 
soluble  in  cold  water,  forming  a  pale  yellow  solution;  it  is  insoluble 
in  aether,  but  soluble  in  hot  alcohol,  and  in  alkaline  solutions  with 
the  production  of  an  orange  colour.  The  addition  of  an  acid  pre- 
cipitates it  from  the  alkaline  solution  in  a  bulky  gelatinous  form. 
Ehamnegine  is  very  soluble  in  water,  but  otherwise,  both  in 
physical  and  chemical  properties  resembles  rhamnine.  The  proper 
action  of  buckthorn  is  probably  altogether  independent  of  these 
principles. 

Action  and  Uses, — The  juice  of  the  fruit  is  a  rapid  and  rather 
violent  hydragogue  purgative.  Half  a  dozen  of  the  fresh  ripe 
berries  are  usually  a  sufficient  dose.  In  my  experience  it  produces 
a  large  quantity  of  flatus,  and  if  this  be  imprisoned  there  is  much 
griphig.  It  is  said  to  produce  thirst  also,  but  I  have  not  myself 
noticed  this  effect. 

1.  Rhamni  sucous,  P.B.     Buckthorn  Juice. 

This  is  the  recently  expressed  juice  of  the  ripe  berries.  It  is 
used  in  the  following  preparation  : — 

2.  Syrupus  Rhamni,  P.5.     Syrup  of  Buckthorn. 

Preparation. — Evaporate  4  pints  of  buckthorn  juice  to  2i  pints, 
add  I  ounce  each  of  sliced  ginger  and  hvniseil  pimento;  digest  at  a 
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gentle  heat  for  four  hours,  and  strain.    When  cold  add  6  fluid  ounces 
of  rectified  spirit;  let  the  mixture  stand  for  two  days,  then  decant  olf 
the  clear  liquid,  and  in  this  dissolve  5  pounds  or  a  sufficiency  of 
refined  sugar  with  a  gentle  heat,  so  as  to  make  the  sp.  gr.  1  '32. 
Dose. — I  to  1  fluid  drachm. 

RPIAMNUS  FRANGULA,  Linn.      Berry-bearing  Alder. 

This  elegant  arborescent  shrub  is  frequent  in  thickets  and  the 
borders  of  woods.  It  is  distinguished  from  the  former  by  its 
tree-like  habit,  a  dull  grey  bark,  with  longitudinal  suberous 
eruptions.  The  leaves  are  entire,  with  about  7  pairs  of  nearly 
opposite  parallel  and  very  prominent  veins;  the  flowers  5-cleft,  and 
perfect;  the  style  simple;  the  berry  is  round,  red,  and  fiesluj  to 
wdthin  a  short  time  of  its  ripening,  it  then  becomes  black  and  juicy; 
the  seeds  are  2  or  3,  and  flat;  the  cotyledons  are  also  flat,  and  the 
embryo  is  wholly  encased  in  albumin. 

The  ripe  berries  are  larger  than  those  of  the  preceding  species, 
flattened,  and  present  anteriorly  a  minute  umhilicated  dot,  the  site 
of  the  style.  The  seeds  are  surrounded  by  a  beautifully  reticulated, 
colourless,  and  nearly  tasteless  gelatinous  pulp,  the  juice  of  which 
on  exposure  assumes  a  series  of  l3rlght  colours,  from  light  yellow  to 
deep  blue. 

The  bark  of  the  trunk  and  larger  branches  (Cortex  frangulm  of  the 
German  Pharmacopoeia)  is  brownish-yellow  internally,  compact, 
smooth,  and  fibrous,  and  of  a  pleasant  sweetish  taste. 

Action  and  Uses. — The  berries  are  inert,  at  least  I  find  that"  4 
fluid  drachms  of  a  syrup  prepared  as  directed  for  Syrupus  rhamni, 
F.B.,  from  the  ripe  and  fresh  berries,  collected  on  the  last  day 
of  September  of  the  present  year,  from  fine  bushes  growing  on 
an  elevated  common  in  Kent,  has  no  laxative  action.  The  bark 
has  been  used  as  a  purgative  for  many  years  in  Holland  and  Germany, 
iind  its  action  is  said  to  be  as  certain  as  that  of  senna,  and  as  mild  as 
that  of  castor  oil.  A  fluid  extract,  prepared  by  exhausting  the  bark 
with  cold  water  and  evaporating  until  it  represents  an  equal  weight 
of  the  dry  bark,  is  an  efficient  preparation. 

Dose. — A  s  a  gentle  purgative,  it  may  be  given  in  the  same  doses 
as  castor  oil. 

SAPOTACEiE,  Endlicher.     The  Sapota  Family. 

Rhamnal  exogens,  with  monopetalous  flowers,  epipetaloiis  stamens,  ascend- 
ing ovules,  a  short  radicle,  and  amygdaloid  cotyledons  (Lindley).  This 
small  family  of  tropical  plants  furnishes  many  useful  products  beside  gutta- 
percha. Thus  ih^  Achras  Sapota  and  other  species  supply  the  Sapodilla 
plum;  Achras  ynarnmosa,  the  marmalade;  Minnsops  Elengi,  the  Surinam 
medlar— all  dessert  fruits.  The  bark  of  Achras  Sapota  is  used  as  a  sub- 
stitute for  quinia  ;  the  seeds  are  aperient  and  diuretic.  The  kernels  of 
Lucuma  mammosa  abound  in  hydrocyanic  acid.  Tlie  trunk  of  many  of  the 
species  furnishes  a  milky  juice  like  that  of  IsoKandra,  and  the  seeds  of  others 
yield  abundance  of  oil. 
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ISONANDRA  GUTTA,  Hooker,     The  Gutta-Percha  Tree. 

This  is  a  handsome  evergreen  tree,  native  oi"  Borneo,  Sumatra, 
and  others  of  the  East  India  Islands. 

Characters. — A  tree  60  feet  high:  trunk  2  or  3  feet  in  diameter.  Leaves 
alternate,  ovate-oblong,  petiolate,  entire,  coriaceous,  shining ;  on  the  nnder 
surface  covered  with  a  russet  shining  down.  Flowers  like  those  of  the  holiy, 
in  inconspicuous  axillary  clusters.  Peduncles  1 -flowered.  Calyx  6-partite, 
lobes  ovate-obtuse.  Corolla  with  a  short  tube,  sub-rotate,  limb  6-partite, 
lobes  spreading.  Stamens  12,  inserted  into  the  throat  of  the  corolla  ;  Jtlv- 
inents  longer  than  the  limb  of  tlie  corolla.  Anthers  extrorse.  Ovari/ 
superior,  6-celled,  two  only  being  fruitful.  Sti/le  long.  Stigma  ohtn^e.  Fruit 
hard,  fleshy,  6-celled,  the  fertile  cells  containing  each  1  oily  seed. —  W.  J. 
Hooker  J  London  Journal  of  Bota/ny,  2d  series,  vi.  p.  464,  pi.  16. 

The  trunk  of  the  tree  abounds  in  milky  juice.  The  Malays 
obtain  it  by  felling  the  tree,  strip23ing  off  the  bark,  and  collecting 
the  exuded  juice  in  plantain  leaves  or  cocoa-nut  shells.  Owing 
to  this  wasteful  mode  of  obtaining  the  juice,  the  tree  has  already 
been  exterminated  in  Singapore.  The  juice  concretes  rapidly  on 
exposure  to  the  air  to  a  tough  insoluble  solid,  of  pale  brown  colour, 
which  in  mass  constitutes  gutta-percha.  It  is  imported  in  blocks, 
each  weighing  about  5  pounds.  It  is  purified  from  accidental  im- 
purities by  softening  in  hot  water,  and  separation  into  shreds  by 
machinery.  The  floating  shreds  are  collected,  and  kneaded  to- 
gether by  machinery  to  separate  any  w^ater  retained  in  interstices. 

I.  Gutta-Percha,  P.B.     Gutta-Percha. 

The  concrete  juice  of  the  plant  above  described. 

Characters  aiul  Constituents. — In  tough,  inelastic,  flexible  pieces 
of  a  light-brown  or  chocolate  colour,  of  sp.  gr.  '979;  insoluble  in 
water,  alcohol,  solutions  of  the  alkalies,  dilute  acids,  vegetable 
tar,  or  the  fixed  oils;  soluble  in  the  volatile  oils,  carbon  disulphide, 
aether,  benzol,  and  chloroform.  With  the  latter  it  forms  a  more  or 
less  turbid  solution.  Above  113^  it  softens,  and  at  212°  may  be 
moulded  like  wax,  and  when  its  surfaces  are  dried  it  is  very 
adhesive;  it  becomes  negatively  electric  when  rubbed,  and  w^hen 
dry  is  an  insulator  of  electricity.  When  strongly  heated  it  is 
decomposed,  yielding  fluid  hydrocarbons  isomeric  with  oil  of  tur- 
pentine. It  is  composed  of  from  72  to  82  per  cent,  of  jpure  gutta 
C20H32  a  milk  white  solid,  fusible  at  302°,  solulde  in  aether, 
chloroform,  and  benzol,  but  insoluble  in  alcohol.  The  remainder 
is  composed  of  two  resins — loliite  resin  C20H32O2,  which  is  deposited 
from  hot  alcohol  in  pearly  plates,  and  'yellow  resin  C20H32O,  which 
is  amorphous.  On  exposure  to  light  and  air,  the  gutta  is 
slowly  converted  into  these  resins,  and  loses  its  j)lastic  character. 
It  may,  how^ever,  be  preserved  under  w^ater  or  in  the  dark  without 
change  for  an  indefinite  period. 

Uses. — Gutta-percha  is  much  used  for  w^aterproofing.  It  is 
extremely  useful  to  the  surgeon,  as  sheets  of  it  softened  in  hot 
water  and  applied  to  a  limb,  form  a  perfect  cast,  and  in  a  few 
minutes  harden  into  a  perfectly  fitting  splint.     In  the  same  manner 


672  SIMARUBA. 

it  is  employed  by  the  dentist  for  stopping  decayed  teeth,  the 
fragment  of  gutta-percha  being  softened,  and  at  the  same  time  dried 
above  the  flame  of  a  spirit-lamp.  The  following  solution,  of  it 
applied  to  the  skin  forms  an  adhesive  and  protecting  film: — 

2.  Liquor  Gutta-percha,  P.B.     Solution  of  Gutta-percha. 

Preparation. — Add  1  ounce  of  gutta-percha  in  thin  slices  to  6  fluid 
ounces  of  chloroform  in  a  stoppered  bottle,  and  shake  them  together 
frequently  until  solution  has  been  eff*ected.  Then  add  1  ounce  of 
carbonate  of  lead,  previously  mixed  with  2  fluid  ounces  of  chloro- 
form, and  having  several  times  shaken  the  whole  together,  set  the 
mixture  aside,  and  let  it  remain  at  rest  until  the  insoluble  matter 
has  subsided.  Then  decant  the  clear  liquid,  and  keep  it  in  a  well- 
stoppered  bottle. 

The  carbonate  of  lead  combines  with  a  little  dark  matter 
insoluble  in  the  chloroform,  and  carries  it  to  the  bottom  of  the 
amber-coloured  solution. 

Uses. — This  solution  may  be  brushed  over  any  surface  which 
it  is  desired  to  protect  from  exposure,  or  from  irritating  or  con- 
tagious discharges.  It  may  also  be  used  for  waterproofing.  It  is 
employed  in  the  preparation  of  Charta  sinapis. 

SiMARUBACEiE,  LiTidl.     The  Quassia  Family. 

Rutal  exogens  with  a  few  seeded  finally  apocarpous  fruit,  whose 
pericarp  does  not  laminate,  a  dry  inconspicuous  torus,  exalbuminous 
seeds,  and  alternate  leaves  without  stipules  (Lindley).  The  only 
representative  of  the  order  growing  in  this  country  is  the  handsome 
ailanto  tree  {Ailantus  glandulosa). 

SIMARUBA  AMARA,  Aublet.     The  Mountain  Damson. 

This  is  a  native  of  the  mountainous  regions  of  Guiana,  Cayenne, 
and  Jamaica.    Its  shining  black  drupes  suggested  the  popular  name. 

Characters. — A  tree^  50  feet  high,  with  long  horizontally  spreading  roots. 
The  bark  in  the  young  parts  is  smooth  and  grey,  in  the  older  blackish- 
coloured,  and  somewhat  furrowed.  Leaves  alternate,  pinnate  ;  leatlets  alter- 
nate, ovale,  very  smooth  and  entire,  firm,  coriaceous,  deep-green.  Petioles 
sometimes  1  foot  in  length.  Flmocrs  monoecious,  in  loose  axillary  panicles. 
Calyx  cup-shaped,  5-toothed.  Petals  5,  longer,  twisted  in  sestivation.  Male 
stamens  10  ;  Jilainents  each  inserted  into  a  liairy  scale.  Female  with  10 
rudimentary  stamens.  Ovaries  5,  on  a  short  disc,  each  with  a  single  ovide  sus- 
pended to  the  inner  angle.  Styles  5,  distinct  at  the  base,  united  above,  and 
separating  again  into  5  stigmata.  Drupes  5,  or  fewer  by  abortion,  dark- 
coloured,  spreading,  1-celled,  1-seeded.  Embryo  straight. — Aubl.  Guian.  2, 
t.  311  and  812 ;  Nees  von  Esenbeck,  Ic.  382,  v.  tig.  54. 

1.  Simarubse  radicis  Cortex.     Simaruba  Root-barh 

Characters  and  Constituents. — The  bark  of  the  root  is  sent  to 
Europe  from  Jamaica.  It  is  stripped  oft'  in  pieces  several  feet  in 
length,  which  are  folded  upon  themselves,  either  flat  or  partially 
quilled,  a  few  lines  in  thicknesF^,  light,  tough,  fibrous  in  structure, 
dillicult  to  powder,  of  a  pale  colour,  greyish  throughout,  with  the 
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epidermis  a  little  warty,  without  odour,  bitter  in  taste.  Both  water 
and  alcohol  readily  take  up  its  active  principle  which  resembles 
quassin;  the  bark  also  contains  a  little  volatile  oil,  resin,  and 
ulmin. 


Fig.  115. — Simaruba  amara,    1,  female  flower;  2,  collection  of  drupes;  3,  male  flower. 

Action  and  Uses. — Tonic  and  stimulant,  in  large  doses  causing 
vomiting,  purging,  and  diaphoresis,  and  sometimes  diuresis.  It  has 
been  much  used  in  dysentery,  and  is  an  useful  vegetable  tonic  and 
stomachic. 

Dose. — Of  the  powder,  15  to  30  grains.  Of  the  infusion  (J  ounce 
to  1  pint  of  boiling  water),  1  to  2  ounces ;  as  an  emetic,  4  to  6  ounces. 

PICR^NA  EXCELSA,  Lindl  The  Jamaica  Quassia  or  Bitter 
Wood  Tree.  The  Quassia  excelsa  of  Swartz,  Simaruba  excelsa 
of  Dec,  and  the  Picrasma  excelsa  of  Planchon. 

This  tree,  which  bears  some  resemblance  to  the  common  ash,  attains 
a  height  of  50,  60,  or  even  100  feet  in  the  woods  of  the  lower  moun- 
tains of  Jamaica  and  other  West  India  islands,  where  it  is  called 
Bitter  ash  and  Bitter  ivood, 

•  Characters. — Leaves  pinnate,  with  an  odd  one.  Leaflets  opposite,  4  to  8 
pairs,  stalked,  oblong  acuminate,  unequal  at  the  base.  Flowers  small,  pale 
yeUo wish-green,  polygamous  in  loose  panicles.  Sepals  6,  minute.  Petals 
6,  longer  than  the  sepals.     Stamens  5,  about  as  long  as  the  sepals,  rather 
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shaggy.  Male  flowers  with  a  rudimentary  ovary.  Females^  ovaries  3, 
seated  on  a  round  tumid  receptacle.  Style  3-cornered,  trifid  ;  stigmas  simple, 
spreading.  Drupes  3  (but  only  one  coming  to  perfection),  globose,  1-celled, 
2-valved,  distinct  from  each  other,  and  placed  on  a  broad  hemispherical 
receptacle.  When  ripe  about  the  size  of  a  pea,  black  and  shining;  nut 
solitary,  globose,  with  a  fragile  shell. — Steph.  and  Church,  Med.  Bot.  pi.  173. 


Fig.  116. — Picroena  excelsa.  "'"^ 

1,  male  flower  ;  2,  sterile  flower;  3,  female  flower;  4,  the  young  drupes. 

1.  Quassise  Lignum,  P.  5.  Quassia  Wood. 
Derived  from  the  plant  above  described,  and  imported  from  Jamaica, 
Characters  and  Constituents. — Billets  varying  in  size,  seldom 
thicker  than  the  thigh.  Wood  dense,  tough,  yellowish-white, 
odourless,  intensely  and  purely  bitter.  Also  in  chips  of  the  same. 
The    bitter   taste    is    due  to  a  neutral,   odourless,  crystallisable 
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principle,  termed  quassin  (C^oH^gOs),  soluble  in  dilute  alcoliol  and 
chloroform,  from  which  it  may  be  crystallised;  insoluble  in  aether, 
requiring  about  200  parts  water  for  solution,  and  forming  an  in- 
soluble compound  with  tannic  acid.  The  wood  yields  about  tV  per 
cent,  of  this  substance.     It  is  entirely  free  from  astringent  matter. 

Action  and  Uses. — A  pure  bitter  tonic.  In  excessive  doses  it 
produces  hebetude  and  headache,  and  this  may  be  sometimes 
observed  as  a  result  of  medicinal  doses  in  delicate  females.  It  is  a 
narcotic  poison  to  flies,  and  it  is  said  also  to  fish,  it  is  chiefly  used 
as  a  stomachic  tonic  in  anorexia,  and  as  a  vegetable  tonic  in  com- 
bination with  chalybeates,  with  which  on  account  ol  the  absence  of 
tannin  it  may  be  prescribed  without  discoloration.  Bitter-cups 
turned  out  of  the  wood  are  used  as  a  ready  means  of  furnishing  the 
infusion.  In  the  form  of  Fapier  mouri  it  is  employed  to  destroy 
flies. 

2.  Infusum  Quassise,  P.B.     Infusion  of  Quassia. 

Prepared  by  macerating  60  grains  of  quassia  wood  in  fine  chips  in 
10  fluid  ounces  of  cold  water  for  half  an  hour,  and  straining. 
Dose. — 1  to  2  fluid  ounces. 

3.  Extractum  Quassias,  P.B.     Extract  of  Quassia. 

Quassia  v;ood,  after  maceration  in  enough  water  to  cover  it  for 
twelve  hours,  is  exhausted  by  the  percolation  of  cold  water.  The 
liquor  is  then  evaporated,  filtered  before  it  becomes  too  thick,  and 
further  evaporated  by  a  warm  water  bath  until  the  extract  is  of 
suitable  consistence  for  forming  pills. 

Dose. — 3  to  5  grains. 

4.  Tinctura  Quassiae,  P.B.     Tincture  of  Quassia. 

Prepared  by  macerating  |  ounce  of  quassia  wood  in  chips  in  1  pint 
of  proof  spirit  for  seven  days,  with  occasional  agitation,  filtering, 
and  washing  the  chips  with  enough  proof  spirit  to  make  1  pint  of 
the  tincture. 

Dose. — J  to  2  fluid  drachms. 

QUASSIA  AMARA,  Lindl.     The  Surinam  Quassia  Tree. 

This  plant  is  the  representative  of  a  genus  very  closely  allied  to 
Picrsena.  It  is  an  ornamental  tree  of  small  size,  having  elegant 
pinnate  leaves  and  spike-like  racemes  of  handsome  crimson 
flowers.  It  is  native  of  Panama,  Venezuela,  Guiana,  and  the 
northern  parts  of  Brazil.  It  formerly  supplied  the  quassia  of  Eng- 
lish pharmacy,  and  it  still  furnishes  the  only  kind  prescribed  by 
the  German  Pharmacopoeia  and  the  French  Codex.  The  wood 
exactly  resembles  that  of  Picrcena  excelsa  in  chemical  and  medi- 
cinal properties.  The  latter  is  preferred  in  England  on  account  of 
the  larger  size  of  the  wood. 

ZYGOPHYLLACEiE,  E.  Bvown.     The  Gnaiacum  Family. 

These  plants  only  differ  from  the  Simarubace(B  in  the  following  trivial 
characters : — Leaves  opposite  with  conspicuous  stipules,  2  or.  more  ovules  in 
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each  cell  of  the  ovary,  and  a  more  or  less  syncarpous  fruit.  Melianthus 
major  and  minor,  the  Honey  flower,  occasionally  found  in  our  gardens,  is  a 
member  of  this  family.  The  flowers  of  Zygophylhim  Fahago  are  used  as  a 
substitute  for  capers.  The  wood  of  many  species  is  remarkable  for  its  ex- 
cessive hardness. 

GUAIACUM  OFFICINALE,  Linn,     The  Guaiacum  or  Lignum- 

vitse  Tree. 

This  tree  is  a  native  of  the  West  Indies,  particularly  Cuba,  St 
Domingo,  and  the  southern  part  of  Jamaica.  It  flowers  in  April, 
and  the  seeds  are  ripe  in  June.  Guaiacum  was  made  known  in 
Europe  by  the  Spaniards  about  the  year  1508  (Monardes,  c.  xx), 
having  been  previously  employed  in  medicine  by  the  natives  of  the 
West  Indies  and  of  South  America,  where  the  species  are  indigenous, 
and  called  Guayacan. 


Vig.  117.  — Gtuiiacum  officinale.    1,  flower;  2,  fruit,  vertical  section;  3,  do.  horizontal. 

Characters. — A  larpje  evergreen  tree,  from  40  to  60  feet  in  height,  with  deep 
penetrating  roots,  and  of  a  dark  gloomy  aspect.  The  wood  is  hard,  heavy,  of 
a  greenish  colour,  and  remarkable  for  the  oblique  direction  of  its  fibres. 
Leaves  opposite,  abniptly  pinnate,  with  2,  sometimes  3  or  4  pairs  of  smooth, 
obovate,  or  oval  obtuse  leaflets.  Floivers  on  long  single-flowered  peduncles, 
8  or  10  generally  rising  together  from  the  axils  of  the  upper  pairs  of  leaves. 
Calyx  5-partite,  minute.  Petals  5,  oblong,  spreading,  light-blue.  Stamens 
10.  Style  and  stigma  simple.  Fruit  a  fleshy  capsule  of  a  reddish-yellow 
colour,  5-angled,  5-celled,  or  from  abortion  2-3  celled.  Seeds  solitary,  pen- 
dulous, albuminous. —>S^oawe,  Hist.  t.  222,  f.  3;  Bot.  Reg.  new  ser.  xii.  t. 
91 ;  Steph.  and  Ghurchj  plate  90. 

G.  sanctum^  Linn.,  a  native  of  Porto  Bico,  and  G.  arhoreum,  Hum- 
l)oldt  and  Bonpland,  Guayacan  of  the  natives  of  Cumana  and 
Carthagena,  are  said  to  yield  some  of  the  guaiacum  wood,  or  lignum - 
vitse  of  commerce,  which  is  also  obtained  from  the  Isthmus  of 
Darien. 
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1.  Guaiaci  Lignum,  F.B.     Gicaiacum  Wood. 

The  wood  of  G.  officinale^  Linn.,  imported  from  St  Domingo  and 
Jamaica,  and  reduced  by  the  turning-lathe  to  the  form  of  a  coarse 
powder  or  small  chips.  It  is  known  in  commerce  by  the  name  of 
Lignum-vitce,  and  is  imported  in  great  logs,  sometimes  covered  with 
a  smooth  grey  bark.  It  is  remarkable  for  its  weight  (sp.  gr.  I '33), 
hardness,  and  toughness,  and  is  therefore  much  used  for  pulleys, 
sjcittle  balls,  rulers,  rollers,  pestles  and  mortars,  &c. 

Characters  and  Constituents. — Turnings  of  a  greenish-brown 'colour, 
becoming  greener  on  exposure  to  light,  and  of  a  bright  blue  when 
moistened  and  exposed  to  the  fumes  of  peroxyde  of  nitrogen.  It  is 
odourless,  except  when  rubbed  or  heated,  and  has  a  faint  aromatic 
and  subacrid  taste.  The  layers  of  woody  fibres  cross  each  other 
diagonally,  and  the  ducts  of  the  duramen  or  heart  wood  are  filled 
with  greenish-brown  guaiacum  resin,  which  forms  about  ^  of  the 
weight  of  the  heartwood.  The  pale-yellowish  sapwood  is  destitute 
of  resin ;  the  bark  contains  a  different  kind  and  o.  bitter  acrid  extract. 

Action  and  Uses. — A  mucous  and  cutaneous  stimulant.  Two  or 
three  centuries  ago  it  was  much  used  in  the  treatment  of  syphilis. 
The  patient  was  kept  in  bed  in  a  warm  room  and  took  enormous 
quantities  of  the  decoction.  Both  infusion  and  decoction  acquire  the 
aromatic  and  faintly  acrid  taste  of  the  resin. 

An  aqueous  extract  is  still  retained  in  the  French  Codex.  Ac- 
cording to  Geiger,  1  pound  of  the  wood  yields  2  ounces  of  aqueous 
extract. 

Pharmaceutical  Use. — A  constituent  of  Decoctum  sarsas  composi- 
tum  (J  ounce  to  1  pint). 

2.  Guaiaci  resina,  P.B.     Guaicum  Resin. 

The  resin  obtained  from  the  stem  by  natural  exudation,  by 
incisions,  or  by  heat.  According  to  Browne,  it  often  transudes 
spontaneously,  and  may  thus  be  seen  concreted  on  the  bark  at 
all  seasons  of  the  year,  but  in  greater  abundance  when  the  bark  has 
been  cut  and  wounded.  It  is  also  obtained  by  heating  in  the  fire 
billets  of  the  wood  which  have  been  bored  longitudinally,  and 
receiving  in  a  calabash  the  melted  guaiacum  at  the  other  end.  A 
third  way  of  preparing  it  is  by  boiling  the  chips  in  salt  and  water, 
and  skimminoj  off  the  guaiacum  which  rises  to  the  surface. 

Characters. — In  large  brittle  masses  of  a  brownish  or  greenish- 
brown  colour,  usually  associated  with  a  little  powder  of  a  greenish 
tinge,  fractured  surface  resinous,  translucent  at  the  edges.  A  solu- 
tion in  rectified  spirit  strikes  a  clear  blue  colour  when  applied  to 
the  inner  surface  of  a  paring  of  raw  potato. 

The  resin  may  occasionally  be  seen  in  tears  the  size  of  a  hazel- 
nut; the  sp.  gr.  is  1-2.  It  is  easily  reduced  to  powder,  which  is 
grey  at  first,  but  becomes  green  on  exposure  to  light.  It  softens  in 
the  mouth;  the  taste,  at  first  scarcely  perceptible,  is  slightly  bitter, 
but  becoming  acrid,  it  produces  slight  burning  in  the  fauces.  The 
odour  is  faint,  increased  on  pounding  or  on  heating  it,  when  it  melts 
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and  evolves  a  balsamic  odour.  It  is  readily  soluble  in  alcohol, 
aether,  chloroform,  kreasote,  the  fixed  alkalies,  acetic  acid,  and  oil 
of  cloves.  The  alcoholic  solution  is  bright,  has  at  first  a  bitterish 
and  then  a  pleasant  taste  like  benzoin,  followed  by  acridity.  The 
fixed  and  volatile  oils  and  benzol  scarcely  act  upon  it.  This  resin 
has  the  nature  of  an  acid.  Solutions  of  potash  and  soda  dissolve 
it  freely,  as  does  ammoniated  alcohol. 

It  is  chiefly  composed  of  two  resinous  acids,  guaiaconic  and  guai- 
are^^'c,  which  are  easily  separated  by  ammonia;  of  about  10  per 
cent,  of  neutral  resin,  3 "5  per  cent,  of  gum,  and  small  proportions  of 
guaiacic  acid  and  guaiacic  yellow.  The  two  last-named  bodies  are 
crystalline.  When  submitted  to  dry  distillation,  guaiacum  furnishes 
three  colourless  aromatic  liquids,  and  a  sublimate  of  pearly  crystals 
of  pyroguaiacin  CggH^^Og,  an  odourless  substance  which  is  coloured 
green  by  ferric  chloride  and  blue  by  warm  sulphuric  acid. 

Guaiaconic  acid  acquires  a  blue  colour  in  the  presence  of  oxydis- 
ing  agents,  and  the  development  of  a  green  or  blue  colour  by  guaia- 
cum is  a  characteristic  test  of  its  presence.  The  resin  is  readily  known 
by  a  little  green  powder  attached  to  it,  and  a  piece  of  paper  soaked 
in  a  weak  alcoholic  solution  of  it  assumes  a  beautiful  blue  colour 
when  exposed  to  fumes  of  peroxyde  of  nitrogen.  Gluten  (as  in  the 
potato  test  above  given),  some  varieties  of  albumin,  globulin,  saliva, 
nasal  mucuSj  mucilage  of  gum  acacia  prepared  with  cold  water,  and 
iodides,  each  develop  a  blue  colour  in  the  presence  of  tincture  of 
guaiacum,  and  hence  this  fluid  has  been  proposed  as  a  test  for  the 
presence  of  blood,  but  it  is  obviously  open  to  innumerable  fallacies. 
It  may,  however,  be  taken  as  a  sure  indication  of  the  presence  of 
guaiacum.  Any  oxydising  substance  at  once  determines  the  reac- 
ion;  thus  Schmidt  found  that  a  solution  of  hypochlorite  of  soda 
produced  a  green  colour  in  a  solution  containing  not  more  than  -^^ 
part  of  guaiacum. 

Action.  Uses. — Acrid  stimulant  and  alterative  diaphoretic.  In 
large  doses,  irritant.  Useful  in  chronic  rheumatism.  It  has  been 
used  in  secondary  syphilis,  and  in  chronic  skin  diseases. 

Dose. — 20  to  30  grains  in  powder  or  bolus,  or  in  the  following 
mixture. 

Pharmacetical  Uses. — It  is  a  constituent  of  the  Pilula  hydrargyri 
subchloridi  co.  and  of  the  two  preparations  next  following: — 

3.  Mistura  Guaiaci,  P.B.     Guaiacum  Mixture. 

Freparation.. — Triturate  ^  ounce  of  resin  of  guaiacum  in  powder 
with  J  ounce  of  sugar,  and  ^  ounce  of  powdered  gum  acacia,  and 
add  gradually  1  pint  of  cinnamon  water. 

An  emulsion  is  formed  with  the  aid  of  the  sugar  and  gum,  in 
which  all  the  guaiacum  is  suspended. 

Dose. — I  to  2  fluid  ounces  =  5^  to  22  grains  of  the  resin. 

4.  Tinctura  Guaiaci  ammoniata,  P.B.      Ammoniated  Tincture  of 

Guaiacum. 
Preparation.  —Macerate  4  ounces  of  resin  of  guaiacum  in  fine 
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powder  in  15  fluid  ounces  of  aromatic  spirit  of  ammonia  for  seven 
days,  with  occasional  agitation,  and  filter,  then  add  sufficient 
aromatic  spirit  of  ammonia  to  make  1  pint. 

Action  and  Uses. — Ammoniated  alcohol  being  an  excellent  solvent 
for  guaiacum,  this  tincture  is  the  best  form  for  the  exhibition  of  the 
drug. 

JDose. — -J  to  1  fluid  drachm  =  5^  to  11  grains  of  the  resin.  It  may- 
be poured  on  a  teaspoonful  or  two  of  powdered  sugar  and  then 
stirred  in  a  wine-glassful  of  hot  water. 

XANTHOXYLACEiE,  Nees  and  Mart.     The  Xanthoxyl  Family. 

This  small  family  of  the  Rutal  alliance  serves  to  connect  the  two  preceding 
orders  with  the  Rutaceas  proper,  from  which  it  is  chiefly  distinguished  by  a 
tendency  to  the  formation  of  unisexual  flowers.  The  leaves  are  exstipu- 
late,  and  furnished  with  pellucid  dots,  the  fruit  4-seeded,  finally  becoming 
apocarpous,  and  the  pericarp  separates  into  two  layers.  Many  have  a 
climbing  habit,  and  the  order  includes  a  number  of  plants  which,  from  their 
remarkably  pungent  and  aromatic  properties,  are  called  "peppers"  by  the 
inhabitants  of  the  countries  where  they  are  grown.  One  formed  the  Faghureh 
of  Avicenna. 

1.  Xanthoxylum  fraxineum,  PricJdy  Ash,  and  X.  Clava,  resemble 
Jaborandi  in  their  powerful  sudorific  and  sialagogue  action.  The 
former  species  and  X.  Garolinianum  are  much  used  in  North 
America  as  aromatic  stimulant  tonics. 

2.  Toddalia  aculeata,  Pers. — A  prickly  climbing  shrub,  common 
in  Southern  India,  Ceylon,  China,  and  the  Mauritius,  furnishes  the 
Lopez  root,  which  was  formerly  much  employed  in  Europe  as  a 
remedy  for  diarrhoea.  It  is  included  in  the  Pharmacopoeia  for  India, 
and  is  employed  as  an  aromatic  tonic  and  stimulant  in  the  remit- 
tent jungle  fever  of  India  (Royle^s  Illus.  157).  The  bark  of  the  root 
is  alone  used.  It  is  covered  with  a  velvety  suberous  epidermis,  aud 
is  bitter,  pungent,  and  aromatic.  It  contains  a  resin  and  volatile 
oil.  It  is  prescribed  in  the  form  of  tincture  (2^  ounces  of  bark  to 
1  pint  of  proof  spirit)  and  infusion  (1  ounce  to  10  ounces  of  boiling- 
water)  ;  the  dose  of  the  former  being  from  1  to  3  drachms,  and  that 
of  the  latter  1  to  2  ounces  twice  or  thrice  a  day. 

2.  Ptelea  trifoliata,  The  Shrub  Trefoil. — The  bark  of  this  plant  is 
used  as  a  tonic  in  remittent  and  intermittent  fevers  in  North 
America  {Bentley,  Pharm.  Journ.  2d  ser.  vol.  iv.).  The  fruit  is  said 
to  have  been  used  with  success  as  a  substitute  for  hops. 

EuTACE^,  Deccmd.     The  Eue  Family. 
The  common  Rue  may  be  taken  as  the  type  of  this  order.     The  leaves  are 
exstipulate,  and  full  of  pellucid  dots;  the  flowers  are  always  hermaphrodite, 
the  fruit  more  or  less  apocarpus,  and  the  pericarp  separates  into  two  layers. 

RUTA  GRAVEOLENS,  Linn.     Common  or  Garden  Rue. 
This  plant  and  Ruta  angustifolia,  both  natives  of  the  south  of 
Europe,  were  much  employed  and  highly  esteemed  by  the  ancientSj 
as  they  still  are  by  Asiatic  nations. 
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Characters. — A  small  branching  evergreen  under  shrub,  about  2-3  feet 
high.  Stems  straight,  slightly  striated,  dull-green  or  bluish.  Leaves 
glaucous  green,  tripernate;  leaflets  thickish,  dotted,  oval  oblong,  the  terminal 
one  obovate.  Flowers  greenish-yellow,  in  a  terminal  corymb.  Calyx  small, 
4-5  fid.  Petals  4-5,  yellow,  oval,  unguiculate,  entire  or  denticulated ; 
apices  incurved.  Stamens  8  or  10.  Ovary  4-5  lobed.  Capsule  globular, 
warty,  in  4  or  5  obtuse  lobes,  each  separable  into  two  valves.  Seeds  dotted. 
-^Woodv,  Med.  Bot.  pi.  37. 

Every  part  of  tlie  rue  is  distinguished  by  a  strong  and  repulsive 
odour  and  an  acrid  and  bitter  disagreeable  taste,  due  to  the  presence 
of  volatile  oil  and  bitter  extract.  The  leaves  have  the  strongest 
odour  when  the  seed-vessels  are  well  developed  but  still  green.  A 
great  portion  of  their  volatile  constituent  is  necessarily  lost  in  drying. 
The  unripe  fruit  is  also  used  as  a  source  of  the  oil,  the  pericarp 
being  excavated  by  large  oil- vesicles. 

Action.  Uses. — Rubefacient,  stimulant,  antispasmodic,  emmena- 
gogue,  anthelmintic.  It  was  supposed  by  the  ancients  to  strengthen 
the  eyes,  and  to  be  an  antidote  to  hemlock. 

Dose. — 1  to  2  fluid  ounces  of  an  infusion  of  1  ounce  of  the  fresh 
herb  in  1  pint  of  boiling  water. 

Oleum  Rutae,  P,B.     Oil  of  Rue. 

The  oil  distilled  from  the  fresh  herb. 

It  is  prepared  in  England  by  distilling  the  leaves,  twigs,  and 
seed-vessels  with  water.  According  to  Lewis,  the  plant  yields 
nearly  three  times  as  much  oil  (about  \  per  cent.)  after  flowering, 
and  when  the  seeds  are  nearly  ripe,  as  before  flowering. 

Characters. — Pale  yellow;  odour  that  of  the  plant;  taste  bitter, 
acrid.  According  to  G.  Williams,  it  is  composed  chiefly  of  euoclic 
aldehyd  0^^13.22^^  besides  which  there  are  small  quantities  of  lauric 
aldehyd  CigHg^O,  and  a  hydrocarbon  isomeric  with  oil  of  turpentine 
and  borneol.  By  the  prolonged  action  of  nitric  acid  the  oil  furnishes 
pelargonic  acid  HCgHj^Og  and  rutic  acid  HC^QHigOg .  Rutic  acid 
crystallises  in  colourless  needles;  it  has  a  faint  goat-like  odour  and 
sour  burning  taste.  It  is  but  sparingly  soluble  in  boiling  water,  and 
furnishes  crystalline  salts. 

Action  and  Uses. — Applied  to  the  skin  oil  of  rue  is  rubefacient, 
and  even  vesicant.  Internally  it  is  stimulant  and  antispasmodic. 
It  is  useful  in  flatulent  colic,  especially  of  children,  and  in  dys- 
menorrhoea. 

Dose. — 1  to  3  minims,  dissolved  in  a  few  drops  of  rectified  spirit, 
and  mixed  with  a  little  syrup  of  orange  peel. 

GALIPEA  CUSPARIA,  St  Hilaire.     The  Cusparia  Tree. 

This  tree  varies  much  in  size,  according  to  the  elevation  at  which 
it  grows.  It  is  the  G.  officinalis  of  Hancock  and  the  Bonplandia 
trifoliata  of  Willdenow.  It  grows  freely  on  the  mountains  of  San 
Joaquin  in  Venezuela,  and  in  the  districts  eastward  of  the  Caroni, 
and  iiear  its  junction  with  the  Oronoco,  and  in  the  tropical  forests 
between  Cuniana  and  New  Barcelona.     The  bark,  commonly  called 
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Angostura  hark,  is  known  in  South  America  as  Caxarilla  del  Angos- 
tura and  Quinia  de  Caroni.  It  has  been  used  in  Spain  for  a  century 
and  a  quarter,  and  was  first  imported  into  England  in  1788. 

Characters. — A  shrub  or  lofty  tree,  Leaves  trifoKate,  on  long  stalks  ; 
leofiets  large,  sessile,  unequal,  ovate-lanceolate,  acute,  fragrant,  with  scattered 
glandular  dots.  Floivers  racemose.  Calyx  cup-shaped,  5-tid.  Corolla  white, 
the  5  petals  cohering  below  into  a  subangular  tube,  both  calyx  and  corolla 
furnished  externally  with  bundles  of  hairs  arising  from  glandular  elevations. 
Stamens  4-8,  monadelphous, — only  2^; fertile  ;  anthers  with  2  short  appen- 
dages. Carpels  5  ;  Stigmas  5.  Capsules  by  abortion,  1  or  2.  *S'eeo?5  solitary. 
— Steph.  and  Church,  Med.  Bot.  pi.  149. 

1.  Cusparise  cortex,  F.B.     Cusparia  Barh. 

Imported  from  tropical  South  America. 

Characters  and  Tests. — In  straight  pieces,  rarely  6  inches  long, 
from  \  to  1-|  line  in  thickness,  in  small  quilled  pieces,  resembling 
cascarilla,  but  not  so  white  externally,  nor  presenting  the  trans- 
verse slits  characteristic  of  that  bark,  or  in  slightly  curved,  flatfish 
pieces,  1-2  inches  wide,  covered  externally  with  a  thin,  soft,  sube- 
rous  layer,  and  furnished  with  a  greyish- white  mottled  epidermis. 
The  inner  surface  is  of  a  cinnamon  colour,  and  is  smooth  and  com- 
pact. It  is  very  compact  throughout,  and  hard  and  crisp,  the 
fractured  surface  being  smooth,  and  bounded  by  sharp  edges.  A 
cross  section  examined  by  a  lens  usually  exhibits  numerous  white 
points  or  minute  lines  (raphides  of  oxalate  of  lime  and  whitish  liber 
fibres),  and  under  a  higher  power  a  number  of  scattered  cells,  a 
little  larger  than  those  of  the  parenchyma,  filled  with  yellowish  oil 
or  granules  of  resin.  In  oblique  fractures  the  layers  of  pale  liber 
fibres  sometimes  give  an  undulating  or  feathery  appearance  to  the 
broken  edge.  The  taste  is  bitterish  and  nauseously  aromatic.  The 
inner  surface,  touched  with  nitric  acid,  does  not  become  blood-red. 

This  last  test  is  intended  to  detect  strychnia  bark,  which  was 
once  shijDped  from  India  as  cusparia  bark.  There  is  little  danger 
of  the  mistake  being  repeated ;  but  if  there  should  be  any  doubt 
as  to  the  identity  of  the  bark,  it  will  be  removed  by  chewing  a 
fragment,  when  cusparia  bark  will  be  recognised  by  a  disagreeably 
aromatic  flavour,  and  that  of  strychnia  by  its  pure  and  intensely 
bitter  taste.  This  test  is  more  decisive  than  the  action  of  nitric 
acid,  which  gives  a  deep  brownish-red  with  cusparia  bark. 

Constituents. — Cusparia  bark  yields  |  per  cent,  of  a  pale-yellow 
volatile  oil,  having  the  heavy  aroma  of  the  bark,  about  Ij  per 
cent,  of  cusparin,  a  neutral  substance,  crystallising,  according  to 
Saladin,  in  tetrahedra,  and  soluble  in  alcohol,  but  sparingly  so  in 
water.  It  may  be  obtained  by  spontaneous  evaporation  of  the 
tincture;  and  two  resins,  the  one  hard  and  bitter,  the  other  soft  and 
acrid.  The  bark  is  free  from  tannin,  but  gives  a  copious  russet 
precipitate  with  ferric  chloride. 

Action  and  Uses. — A  stimulant  aromatic  tonic  and  febrifuge.  Its 
stimulant  properties  are  due  to  the  oil  and  resin,  its  tonic  to 
cusparin.     In  excessive  doses  it  becomes  an  irritant  to  the  mucous 
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membrane,  producing  nausea  and  purging ;  but  in  proper  doses  it  is 
beneficial  in  atonic  dyspepsia  and  in  chronic  diarrha3a  and  dysentery. 
As  an  aromatic  tonic  it  closely  resembles  cascarilla,  and  in  its 
febrifuge  action  it  approaches  cinchona.  As  it  is  free  from  astrin- 
gency,  it  is  sometimes  more  suitable  than  cinchona.  It  has  been 
employed  with  success  in  intermittent  and  remittent  fevers. 

Dose. — 10  to  40  grains  of  the  powdered  bark  may  be  given ;  but 
the  infusion  or  a  tincture  is  a  more  suitable  form. 

2.  Infusum  Cuspariae,  F.B.     Infusion  of  Cusparia. 

Prepared  by  infusing  ^  ounce  of  the  bark  in  coarse  powder  in  10 
fluid  ounces  of  water  at  120°  for  two  hours,  and  straining. 
Dose. — 1  to  2  fluid  ounces. 

3.  Tinctura  Cuspariae.     Tincture  of  Cusparia. 

Prepared  by  macerating  2J  ounces  of  the  coarsely  powdered  bark 
in  15  ounces  of  spirit,  and  obtaining  1  pint  of  the  tincture  by  the 
process  prescribed  for  Tinctura  aconiti. 

Dose. — 1  to  4  fluid  drachms. 

PILOCARPUS  PINNATIFOLIUS,  Lemaire.     Jaborandi. 

The  leaves  of  this  and  other  species  of  Pilocarpus  have  been 
recently  introduced  to  the  notice  of  the  profession  in  Europe  by 
Dr  Coutinho  of  Pernambuco.  The  species  are  natives  of  Brazil,  and 
the  term  Jaborandi  or  Jamborandi  is  applied  to  the  whole  of  these 
aromatic  sialagogue  and  diaphoretic  plants.  A  description  of 
several  of  the  species  may  be  found  in  Martius's  Flora  Braziliensis, 
fascisc.  65;  that  of  P.  pinnatifolius  by  Lemaire  in  the  Le  Jardinfleu- 
riste,  tab.  263.  The  genus  is  referred  to  the  Dictamnese  division 
of  the  Eutaceae,  and  in  the  large  pinnate  aromatic  dotted  leaves, 
and  characteristic  fruit,  the  species  completely  resemble  the  garden 
Fraxinella.  The  accompanying  figure  is  drawn  by  the  aid  of 
materials  kindly,  given  to  me  by  Mr  Martindale.  As  the  flower- 
stalk  and  fruit  completely  resembled  that  of  a  species  (P.  parvi- 
flortis)  described  in  the  Acta  Nova  Physicico-Med.  vol.  ii.  pi.  xxx. 
by  Nees  and  Martins,  I  have  introduced  it  with  Vahl's  diagnostic 
figures  of  the  genus. 

Characters. — A.  shrub,  bark  light-grey  with  irregular  linear  elevations  pre- 
senting paler  circular  dots.  Leaves  12  to  18  inches  long ;  imparipinnate  ; 
leajlets  1  to  4  pairs,  shortly  petiolate,  4'  to  6  inches  long,  oblong-lanceolate, 
eniarginate,  smooth  or  only  slightly  tomentose  about  the  origin  of  the  veins, 
full  of  pellacid  dots.  Flowers  in  long  spike-like  racemes,  often  longer  than 
the  leaves,  axillary  and  terminal.  Calyx  very  short,  4-5  lid.  Petals  5, 
equal,  spreading  with  a  valvate  or  only  slightly  imbricate  sestivation. 
Stamens  shorter  than  the  petals,  inserted  under  an  annular  disc.  Ovary  half 
included  within  the  disc ;  style  short,  simple.  Carpels  5,  or  by  abortion  4, 
connate  at  the  base,  but  ultimately  becoming  distinct,  arcuato-sulcate  with 
a  locuiicidal  dehiscence,  the  endocarp  becoming  free,  and  forming  a  stiff 
elastic  bilobed  lamina.     Seeds  black,  angular,  often  solitary. 

The  leaves  and  bark  of  Jaborandi  are  slightly  aromatic,  and  very 
acrid,  producing  when  chewed  a  fine  prickling  warming  glow  in  the 
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mouth,  exactly  like  that  experienced  on  chewing  pyrethrum  root. 
The  bark  is  rather  more  pungent  than  the  leaves. 

Characters  and  Constituents. — Leaves  from  2  to  6  inches  long,  aud 


I  to  2  inches  broad,  leathery,  yellowish  or  greenish-brown.     The 
apex  rounded,  and  slightly  bilobed  the  mid-rib  terminating  in  a 


Fig.  118. — Pilocarpus  pinnatifolius. 
«,  flower ;  6,  flower  with  the  petals  removed ;  c,  carpels. 

rounded  notch;  margins  slightly  recurved;  veins  distinctly  marked, 
and  terminating  in  an  undulating  line  just  within  the  margin. 
A^iewed  by  a  strong  light  the  parenchyma  is  seen  to  be  everywhere 
interrupted  by  minute  pellucid  dot-like  glands.  The  taste  and 
odour  are  aromatic,  resembling  that  of  cusparia,  but  without 
bitterness,  and  it  soon  produces  a  sensation  of  tingling  in  the 
mouth,  accompanied  by  an  increase  of  saliva. 
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The  leaves  contain  an  acrid  resin,  a  volatile  oil,  tannic  acid,  and 
alkaloid  termed  pilocarpia.  The  resin  is  soluble  in  sether.  Pilo- 
carpia  or  pilocarpine  is  the  princi]3le  to  which  the  sialagogue  and 
sudorific  properties  of  the  plant  are  due.  It  appears  to  have  been 
almost  simultaneously  isolated  by  MM.  Hardy  and  Rochefontaine, 
and  Mr  A.  W.  Gerrard.  It  is  a  colourless  crystalline  substance, 
soluble  in  water,  alcohol,  and  in  chloroform,  and  forming  crystal- 
line salts  with  the  acids.  The  hydrochlorate  is  deliquescent,  and 
soluble  in  alcohol.  The  nitrate  is  permanent,  and  insoluble  in 
alcohol.     Mr  Gerrard  obtained  it  by  the  following  ]3rocess: — 

Prepare  a  soft  extract  of  either  the  leaf  or  bark  with  proof  spirit. 
Digest  this  with  water,  filter  and  wash.  Eva,porate  the  filtrate  to  a 
soft  extract,  cautiously  add  ammonia  in  slight  excess,  shake  with 
chloroform,  separate  the  latter,  and  evaporate;  the  residue  is  impure 
pilocarpia,  which  may  be  purified  by  re- solution  in  acidulated 
water,  and  recrystallisation  from  chloroform. 

Action  and  Uses. — The  action  of  Jaborandi,  like  that  of  certain  of 
the  Xanthoxylacese  (p.  679),  is  sialagogue  and  sudorific.  In  large 
doses  it  causes  nausea,  and  occasionally  emesis.  The  observations 
of  Grebler,  Vulpian,  Fereol,  Rabuteau,  Ringer,  Gould,  Martindale, 
and  indeed  of  all  who  have  used  the  plant,  concur  in  proving  that 
its  action  is  very  direct  and  uniform.  An  infusion  of  30  to  60 
grains  causes,  within  ten  or  fifteen  minutes,  salivation  and  sweating, 
which  usually  become  profuse,  and  continue  about  an  hour.  The 
pulse  is  simultaneously  accelerated  and  relaxed,  and  the- tempera- 
ture slightly  diminished.  In  some  cases  the  salivation  is  excessive, 
and  a  pint  or  more  of  saliva  may  be  collected  within  half  an  hour. 
When  emesis  occurs  it  is  often  followed  by  considerable  prostration. 
These  symptoms  have  sometimes  been  reproduced  twice  a  week 
for  six  weeks  without  injurious  results;  but  the  great  hypersemia  of 
the  salivary  glands,  which  occurs  during  the  action  of  the  drug, 
appears  to  have  resulted  in  inflammatory  action  and  abscess  in  one 
or  two  cases.  Locally  applied,  a  solution  of  pilocarpia  causes  con- 
traction of  the  pupil.  According  to  Vulpian,  the  effects  of  Jabor- 
andi are  due  to  a  direct  stimulation  of  the  vaso-dilator  nerves  of 
the  salivary  glands  and  the  skin,  an  action  directly  antagonislic 
to  that  of  atropia,  which  Kenchel  asserts  paralyses  these  same 
nerves. 

The  potent  effects  of  Jaborandi,  above  described,  are  well  known 
to  the  natives  of  the  country  where  the  species  grow,  but  it  does 
not  appear  that  they  have  applied  them  to  any  very  important 
practical  use.  Nor  are  the  reports  of  those  who  have  employed 
the  drug  in  Europe  very  encouraging.  Diseases  associated  with 
or  dependent  upon  imperfect  action  of  the  salivary  glands  and 
the  skin  are  those  which  we  may  expect  to  be  benefited  by 
its  use. 

Dose. — J  to  1  ounce  of  the  infusion  (1  ounce  of  the  leaves  to  10 
ounces  of  boiling  water) ;  of  pilocarpia,  ^  grain  by  the  mouth,  or 
^  grain  subcutaneously. 
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BAROSMA   BETULINA,  CRENULATA,  and    SERRATIFOLIA. 

Buchu. 

These  are  shrubby  plants,  native  of  the  Cape  of  Good  Hope.  They 
derive  their  generic  name  from  their  heavy  aromatic  odour  (/3o6^t).c 
oV^jj)  due  to  a  volatile  oil,  stored,  as  in  the  rest  of  the  Rutacese,  in 
receptacles  in  the  epidermis. 


Fi^.  119. — Barosma  hetulina. 
1,  flower;  2,  stigma;  3,  fruit;  4,  seed;  5,  portion  of  leaf  showing  the  glandular  dots. 

Common  Characters. — Leaves  opposite,  small,  simple,  coriaceous,  dotted 
with  pellucid  glands  (5).  Flowers  solitary  on  axillary  or  terminal  peduncles 
(fig.  119).  Calyx  5  cleft.  Petals  5.  Stamens  10,  5  abortive,  petaloid  fila- 
ments of  the  fertile  ones  becoming  recurved.  Carpels  5,  united  into  a  5- 
lobed  ovary.  Style  as  long  as  the  petals  ;  stigma  5-lobed.  Fruit  composed 
of  5  follicles  adherent  at  the  axis,  and  dehiscing  at  the  summit  (3) ;  seeds  ob- 
long, smooth  (4). 

a  B.  BETULINA.,  Bartling  (Diosma  crenata,  Dec.) — Leaves  obovate,  re- 
curved at  the  apex,  serrated,  with  marginal  glanrls.  Flowers  ^mk. — Berg.  u. 
Schmidt,  Off.  Gewdchse,  plate  1,  f ;  Loddige's  Bot.  Cab.  i.  404. 

j8  B.  CRENULATA,  Hookcr  {Diosma  crenulata,  Linn,  ;  Dodorata,  Dec.) — 
Leaves  ovate  lanceolate,  obtuse,  crenate.  Pedicels  with  two  bracts  immedi- 
ately under  the  flower. — Bot.  Mag.  vol.  Ixii.  pi.  3413. 

y  B.  SERRATIFOLIA,  Willd.  (Dioswa  serratifolia,  Dec.) — Leaves  linear- 
lanceolate,  acutely  serrulate.  Floior.rs  white,  pedicels  with  two  bracts 
above  the  middle. — Bot.  Mag.  vol.  xiii.  pi.  456;  and  Bot.  Cab.  t,  378. 

1.  Buchu  folia,  P.B.     Buchu  Leaves, 

Derived  from  'be  species  above  described,  imported  from  the 
Cape  of  Good  Hope. 

The  leaves  of  several  plants,  called  Buchu,  BucJcu,  or  BooJcoo,  were 
found  by  Burchell,  the  African  traveller,  to  be  employed  by  the 
Hottentots  as  a  vulnerary,  and  in  the  treatment  of  diseases  of  the 
urinary  organs.  They  were  introduced  into  medical  practice  in 
this  country  in  1821. 

Characters  and  Constituents. — Smooth,  shining,  and  leathery,  of 
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a  liglit  yellowisli  or  greyish-green  colour,  with  pellucid  dots  at  the 
indentations  and  apex ;  having  a  powerful  odour,  and  a  warm  cam- 
phoraceous  or  mint-like  taste.  Of  the  three  species,  those  of  oc  are 
about  I  inch  long,  coriaceous,  obovate,  with  a  recurved  truncated 
apex  and  sharp  stiff  sj^reading  teeth ;  those  •  of  /3,  about  1  inch 
long,  oval-lanceolate,  obtuse,  minutely  crenated,  5-nerved;  and 
those  of  y  from  1  to  1|-  inch  long,  linear-lanceolate,  tapering  at  each 
end,  sharply  and  finely  serrated,  3-nerved. 

The  leaves  yield  by  distillation  Ij  per  cent,  of  volatile  oil  of  a 
peppermint  odour,  which  at  a  low  temperature  deposits  a  little 
crystalline  barosma  camphor^  which  has  also  a  pure  mint  odour. 
The  leaves  also  contain  a  little  mucilage,  afforded,  according  to 
Fliickiger,  by  a  colourless  layer  of  cells  underneath  the  epidermis. 
Perchloride  of  iron  gives  a  dingy  brownish-green  colour  to  the 
aqueous  infusion.  Acetates  of  lead  and  copper  throw  down  a  yellow 
precipitate. 

Substitutes.  —  Hanbury  (op.  cit.)  states  that  the  leaves  of  the 
rutaceous  plant  Empleurum  serrulatum,  Ait.,  have  been  frequently 
imported  of  late  for  buchu.  They  resemble  those  of  B.  serrati- 
folia,  but  are  easily  distinguished,  being  narrower,  of  a  bitter  taste 
and  different  odour,  and  terminating  in  an  acute  point  without  a 
gland. 

Action  and  Uses. — An  aromatic  stimulant,  both  topically  and 
remotely;  thus  it  directly  stimulates  the  stomach,  and  produces 
diaphoresis  and  diuresis,  apparently  as  a  consequence  of  the  elimina- 
tion of  the  volatile  oil  by  the  skin  and  kidneys.  It  appears,  how- 
ever, that  the  oil,  like  camphor  and  turpentine,  undergoes  decom- 
position in  its  way  out  of  the  system,  as  no  trace  of  it  has  been 
detected  in  the  secretions.  It  is  beneficially  employed  as  a 
stomachic  stimulant  in  atonic  dyspepsia,  and  in  chronic  irritation 
of  the  genito-urinary  organs,  as  in  cystitis  and  gleet.  Its  influence 
in  diminishing  the  irritability  associated  with  lithiasis  has  led  to 
the  idea  that  it  checks  the  formation  of  lithic  acid,  but  the  benefit 
must  be  attributed  rather  to  its  gentle  stimulant  action  on  the 
mucous  membrane,  whereby  a  more  healthy  condition  of  the  secre- 
tion, and  consequent  diminution  of  irritability,  would  result;  and  to 
its  diuretic  effects  which  are  attended  by  dilution  and  increased 
solvent  action  of  the  urine. 

It  may  be  given  in  either  of  the  following  forms: — 

2.  Infusum  Buchu,  P.B.     Infusion  of  Buchu. 

Infuse  ^  ounce  of  buchu  leaves  bruised  in  10  ounces  of  boiling 
water,  in  a  covered  vessel,  for  an  hour,  and  strain. 

It  is  necessary  to  bruise  the  leaves  in  order  to  rupture  the  little 
cells  in  which  the  oil  is  stored. 

Dose. — 1  to  4  ounces. 

3.  Tinctura  Buchu,  P.B.     Tincture  of  Buchu. 

Mcicerate  2 J  ounces  of  buchu  leaves  in  coarse  powder  for  forty- 
eight  hours  in  15  fluid  ounces  of  2^^'^ff  spirit ^  with  occasional  agita- 
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tion,  then  transfer  to  a  percolator,  and  proceed  as  with  Tinctura 
aconiti  in  order  to  obtain  1  pint  of  the  tincture. 
Dose. — 1  to  2  fluid  drachms. 

AuRANTiACE^,  Covvea.     The  Orange  Family. 

The  trees  or  shi^ubs  which  compose  this  order  are  very  closely  allied  to  the 
Rutacese,  from  which  they  are  distinguished  merely  by  a  syncarpous,  juicy, 
indehiscent  fruit.  Like  the  rueworts  the  leaves,  fruit,  and  bark  are  pervaded 
by  minute  receptacles  of  volatile  oil.  These  attain  their  maximum  develop- 
ment in  the  rind  of  the  orange.  The  following  genus  may  be  taken  as  the 
type  of  the  order : — 

CITRUS  VULGARIS,  Risso,     The  Orange. 

The  oranoe,  like  the  lemon,  is  a  native  of  India,  being  found  in 
the  forests  on  the  borders  of  Silhet,  and  on  the  Neilgherries.  The 
Sanscrit  Nagrunga  and  the  Arabic  Narung  are  no  doubt  the 
European  names  of  Naranja  (Spanish),  Arancia  (Italian),  whence 
we  have  Aurantium  and  Orange.  The  orange  is  not  mentioned 
either  by  the  ancients  or  the  Arabian  medical  authors.  It  is  sup- 
posed to  have  been  introduced  'into  Europe  after  the  middle  ages. 

Of  this  plant,  the  G,  vulgaris  of  Risso,  there  are  two  varieties — 
the  hitter,  or  Seville  orange  tree  (a  bigaradia),  and  the  siceet,  or 
Portugal  orange  tree  (/3  Aurantium).  The  former  is  supposed  to 
have  been  introduced,  through  Syria  and  Africa,  into  Europe  by 
the  Arabs.  There  is  reason  for  assuming  that  the  Moors  introduced 
the  bitter  variety  into  Spain,  because  all  the  old-established  groves 
of  this  country  are  composed  of  bitter  orange  trees  like  those  of 
Seville,  which  are  known  to  have  been  planted  by  the  Moors.  The 
sweet  oTange  was  introduced  into  Europe  in  the  14th  century  by 
the  Portuguese. 

Characters. — Var.  a  bigaradia. — A  small  tree  or  arborescent  shrub  about 
16  feet  high,  the  branches  with  axillary  spines.  Leaves  simple,  elliptical, 
acuminate,  linely  toothed,  articulated  to  a  winged  petiole.  Flowers  large, 
white,  fragrant.  Calyx  \\YCQo\dXQ,  3-5  cleft.  Petals  5,  attached  by  a  broad 
base  to  the  outside  of  an  hypogynous  disc.  Stamens  Q\)ovii  20;  filaments  flat- 
tened. Style  solitary.  Stigma  expanded,  indistinctly  iobed.  Fruit  (hes- 
peridium)  composed  of  about  18  carpels ;  from  7-12  celled,  pulpy,  covered 
with  a  thick,  rich  orange-coloured,  puckered  rind,  full  of  spherical  recep- 
tacles of  volatile  oil,  each  cell  containing  from  4  to  8  seeds,  and  numerous 
little  bags  of  very  acid  bitter  pulp.  Seeds  exalbuminous,  sometimes  contain- 
ing more  than  one  embryo. — Risso,  Histoire  Natitrelle  des  Grangers,  tab.  30. 
Var.  ^  Aurantium.— Tree  20  feet  high,  destitute  of  spines.  Petiole  less 
broadly  winged.  Fruit  larger,  paler,  often  yellow,  nearly  smooth,  rind  thin, 
pulp  sweetly  acidulous.  The  fruit  is  less  aromatic,  and  the  flowers  are  not 
so  strongly  fragrant  as  those  of  the  bitter  orange. — Risso,  tab.  3  and  4. 

The  orange  is  cultivated  in  the  south  of  Europe  and  in  the 
Azores,  whence  the  fruit  is  largely  imported  into  this  country. 
The  flowers  and  rind  of  the  fruit  of  the  bitter  orange  are  alone  pre- 
scribed in  the  Pharmacopoeia.  The  ripe  fruit  of  the  sweet  orange 
is  esteemed  for  its  agreeable  and  refreshing  juice,  which  is  grate- 
fully refrigerant  when  there  is  thirst  and  pyrexia.      The  small 
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tinripe  fruits  which  fall  early,  when  dried,  form  the  Curagao  oranges, 
so  called  because  they  are  used  for  flavouring  the  liqueur  curagao. 
The  oil  distilled  from  these  immature  fruits,  as  well  as  those  of 
the  bitter  orange,  is  called  essence  of  petit  grain.  It  is  largely  used 
in  the  preparation  of  Eau  de  Cologne.  The  smaller  of  these  unripe 
fruits  are  dried,  smoothed,  and  used,  under  the  name  of  Aurantii 
haccce,  for  issues.  The  rind  of  the  sweet  orange  is  often  substituted 
for  that  of  the  bitter. 

1.  Aurantii  cortex,  P.B.     Bitter  Orange  Peel. 

Both  the  fresh  ^  and  dried  outer  part  of  the  rind  of  the  bitter 
orange.     From  the  ripe  fruit,  imported  from  the  south  of  Europe. 

Characters  and  Constituents. — Thin,  of  a  dark  orange  colour, 
nearly  free  from  the  white  inner  part  of  the  rind,  having  an  aromatic 
bitter  taste  and  fragrant  odour. 

Orange  peel  contains  a  bitter  principle,  hesperidin  or  aurantiin, 
a  glucoside  which  is  j)robably  identical  with  limonin  (see  p.  691); 
a  trace  of  tannic  acid,  and  a  volatile  oil.  This  latter,  which  is  ob- 
tained by  the  ecuelle  a  ^^g^^er-process,  or  by  the  sponge  (see  p.  692), 
appears  to  have  the  same  composition  as  Oleum  neroli,  which  it 
resembles  in  odour.  It  is  obtained  from  both  varieties  of  orange, 
and  is  distinguished  as  Essence  de  Bigarade  and  Essence  de  Portugal. 
The  former  is  most  esteemed.  It  is  chiefly  used  in  flavouring 
curagao,  and  as  a  perfume,  especially  in  the  manufacture  of  Eau  de 
Cologne. 

Action  and  Uses. — A  bitter  aromatic  tonic  and  stimulant.  It  is 
used  as  a  flavour  and  as  a  stomachic  tonic,  in  the  forms  given 
below,  and  in  the  following  preparations:  —  Infusum  gentianae 
compositum,  Mistura  gentianse,  and  Tinctura  gentianse  com- 
posita. 

2.  Infusum  Aurantii,  P.B.    Infusion  of  Orange  Peel. 

Prepared  by  infusing  ^  ounce  of  dried  hitter  orange  peel,  cut  small, 
with  10  ounces  of  boiling  water  in  a  covered  vessel  for  fifteen  minutes, 
and  straining. 

Dose. — 1  to  2  fluid  ounces. 

3.  Infusum  Aurantii  compositum,  P.B.      Compound  Infusion  of 

Orange  Peel. 

Prepared  by  infusing  J  ounce  of  dried  hitter  orange  peel,  cut  small; 
60  grains  of  fresh  lemon  peel,  cut  small;  and  30  grains  of  cloves 
bruised  in  10  fluid  ounces  of  boiling  water  in  a  covered  vessel  for  a 
quarter  of  an  hour,  and  straining. 

Dose. — 1  to  2  fluid  ounces. 

4.  Tinctura  Aurantii,  P.B.     Tincture  of  Orange  Peel. 
Preparation. — Macerate  2  ounces  of  dried  bitter  orange  peel,  cut 

small  and  bruised,  in  1  pint  of  proof  spirit  for  seven  days  in  a 
closed  vessel,  with  occasional  agitation,  then  strain,  press,  and  filter, 
and  add  enough  proof  spirit  to  measure  a  pint. 
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Action  and  Use. — A  stomachic  stimulant  and  useful  means  of 
readily  imparting  the  flavour  of  orange  to  mixtures. 

Pharmaceutical  Uses. — In  the  preparation  of  Mistura  ferri  aroma- 
tica,  Tinctura  quinise,  and  Syrupus  aurantii. 

5.  Tinctura  Aurantii  recentis.     Tincture  of  Fresh  Orange  Peel, 
Preparation. — Macerate  6  ounces  of  the  coloured  part  of  the  rind 

of  the  ripe  fruit  of  the  hitter  orange,  peeled  off  in  thin  slices,  in  a 
]3int  of  rectified  spirit,  for  a  week,  with  frequent  agitation.  Then 
pour  off  the  liquid,  press  the  dregs,  mix  the  liquid  products,  and 
filter;  finally  add  suificient  spirit  to  make  1  pint. 

This  addition  to  the  Pharmacopoeia  is  intended,  we  assume,  to 
supply  the  place  of  the  preceding  preparation. 

6.  Syrupus  Aurantii,  P.B.     Syrup  of  Orange  Pe^l. 

Prepared  by  mixing  1  fluid  ounce  of  tincture  of  orange  peel  with 
7  fluid  ounces  of  syrup. 

A  pleasant  menstruum  for  the  exhibition  of  mineral  acids  and 
insoluble  powders.  It  is  used  in  the  preparation  of  Confectio  sul- 
phuris. 

7.  Vinum  Aurantii,  P.B.     Orange  Wine. 

Wine  made  in  Britain  by  the  fermentation  of  a  saccharine 
solution,  to  which  the  fresh  peel  of  the  bitter  ©range  has  been 
added. 

Characters  and  Tests. — A  golden,  sherry  colour,  and  a  taste  and 
aroma  derived  from  the  bitter  orange  peel.  It  contains  12  per  cent, 
of  alcohol,  and  is  but  slightly  acid  to  test  paper. 

Pharmaceutical  Uses. — In  the  preparation  of  Vinum  ferri  citratis 
and  Vinum  quinise. 

8.  Aqua  Aurantii  floris,  P.B.     Orange-Flower  Water, 

The  distilled  water  of  the  fresh  flowers  of  the  bitter  orange  tree 
(Citrus  higaradia)  and  of  the  sweet  orange  tree  (C.  Aurantium), 
prepared  mostly  in  France. 

Characters  and  Tests. — Nearly  colourless,  fragrant,  not  coloured 
by  sulphuretted  hydrogen.  When  imported  in  leaden  vessels,  or 
copper  ones  soldered  with  lead,  the  water  contains  an  appreciable 
quantity  of  the  latter  metal,  due  to  the  solvent  action  of  pure 
water  on  lead  (see  p.  239). 

It  is  a  saturated  aqueous  solution  of  the  volatile  oil  (see 
below). 

Action  and  Use. — Orange-flower  water  is  considered  in  France  to 
be  possessed  of  anodyne  and  antispasmodic  properties,  and  is  in 
constant  use  in  doses  of  1  to  2  fluid  ounces  in  nervous  and  hysterical 
cases.     It  is  used  in  the  following  preparation: — 

9.  Syrupus  Aurantii  floris,  P.B.     Syrup  of  Orange  Flower, 
Preparation. — Dissolve  3  pounds  of  refined  sugar  in  16  ounces  or 

a  sufficiency  of  water  by  means  of  heat ;  strain,  and  when  nearly 
cold  add  8  fluid  ounces  of  orange- flower  waten,  with  a  sufficiency  of 

2  X 
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water,  if  necessary,  to  make  the  product  4|  pounds.     The  specific 
gravity  should  be  1*33. 

Use. — An  agreeable  vehicle  for  certain  medicines,  such  as  chaly- 
beates. 

10.  Aurantii  Oleum  florum.     Oil  of  Orange  Flowers,     Oil  of  Neroli. 
F..  Essence  de  Neroli.     G.  Nerolibl. 

The  oil  secreted  in  the  petals  of  both  kinds  of  orange  is  much 
more  delicate  and  fragrant  than  that  stored  in  the  leai^es  and  rind 
of  the  fruit.  It  is  prepared  (principally  at  Grasse,  Cannes,  and 
Nice)  by  distilling  the  fresh  flowers  with  water  in  copper  stills. 
The  oil  as  it  accumulates  is  skimmed  from  the  surface  of  the  water. 
That  obtained  from  the  flowers  of  the  bitter  orange  is  the  finer, 
riiickiger  and  Hanbury  are  informed  on  good  authority  that  the 
oil  of  neroli  commonly  sold  contains  \  of  essence  of  petit  grain  (oil 
obtained  by  distillation  of  the  leaves),  \  of  essence  of  bergamot, 
and  I  of  oil  of  neroli.  They  give  the  following  as  the  characters 
of  the  pure  Bigaradia  Neroli — "  Of  a  brownish  hue,  most  fragrant 
odour,  bitterish  aromatic  ta&te,  neutral  to  test  paper,  sp.  gr.  at  51°'8 
0*889.  When  a  little  alcohol  is  poured  on  its  surface,  and  caused 
to  gently  undulate,  it  displays  a  bright  violet  fluorescence,  dis- 
tinct from  the  fluorescence  of  solution  of  quinine.  Shaken 
with  a  saturated  solution  of  bisulphite  of  sodium,  it  assumes 
an  intense  and  permanent  crimson  hue  ^^  {Pharmacogra2ohia,  p. 
113). 

Action.  Uses. — The  essential  oil  is  stimulant  and  antispasmodic. 
If  pure,  it  may  be  employed  for  making  orange-flower  water.  It  is 
used  for  giving  an  agreeable  perfume  to  unguents  and  liniments. 

CITRUS  LIMONUM,  Decand.     The  Lemon. 
F.  Citron  or  Limon.     G.  Citrone, 

Lemons  were  unknown  both  to  the  ancients  and  to  the  Arabs, 
though  noted  in  Persian  works  on  Materia  Medica  by  the  names 
Leemoo  and  Neemhoo,  and  stated  to  be  natives  of  India,  where  they 
are  indigenous,  and  known  by  nearly  the  same  names.  The  author 
has  found  tlie  tree  apparently  wild  in  the  forests  at  the  foot  of  the 
Himalayan  mountains.  The  annexed  figure  (120)  is  from  one  of 
these  plants.  Limes  are  produced  by  a  distinct  species,  Citrus 
acida. 

Characters. — A  shrub  from  10  to  15  feet  in  height,  much  branched,  with 
stiff  awl-shaped  thorns.  Leaves  oval,  or  oblong-oval ;  margin  serrulate,  or 
slightly  toothed.  Petioles  with  a  narrow  leafy  border,  or  simply  margined. 
Floivers  with  5,  sometimes  4  petals.  Stamens  20  to  30,  in  4  or  5  bundles. 
Fruit  of  a  light-yellow  colour  when  quite  ripe,  ovoid  in  shape,  with  a  more 
or  less  nipple-like  knob  at  the  apex.  Pdnd  thin,  with  numerous  vesicles  of 
oil,  adhering  closely  to  the  pulp,  which  is  very  acid.—  Steph.  and  Church, 
Med.  Bot.  pi.  92. 

The  fruit  of  the  lemon  yields  essential  oil,  and  lemon  juice  which 
is  the  source  of  citric  acid. 
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1.  Limonis  cortex,  P.B.     Lemon  Peel, 

The  outer  part  of  tlie  rind  of  the  fresh  fruit,  imported  from 
Southern  Europe. 

characters  and  Constituents. — Finely  tuberculated,  of  a  bright 
pale-yellow  colour,  fragrant  odour,  and  acid  and  fragrant  bitter 
taste.  Internally  white.  The  rind  contains  a  hitter  principle 
common  to  the  rest  of  the  genus,  and  volatile  oil  (see  below).  The 
former  is  called  hesperidin  or  aurantiin.  Limonin,  obtained  by  Dr 
Bernays  from  the  seed,  is  probably  identical.  The  presence  of 
hesperidin  in  the  white  portion  of  the  rind  is  indicated  by  the 
production  of  a  yellow  colour  by  moistening  it  with  ammonia. 


Fig.  120. — Citrtis  Limonum.    1,  flower;  2,  separate  portions  of  ditto;  3,  seed  in  vertical, 
and  4,  in  transverse  sections. 

Action  and  Uses. — Aromatic  and  tonic,  like  that  of  orange.  It  is 
a  constituent  of  Infusum  aurantii  compositum,  I.  gentianse  composi- 
tuni,  and  Syrupus  limonis,  and  is  employed  in  the  preparation  of 
the  following : — 

2.  Oleum  Limonis,  P.B.  Oil  of  Lemon.  Essence  of  Lemon.  F, 
Essence  de  Citron.  G.  Citronenol. 
The  oil  expressed  or  distilled  from  fresh  lemon  peel,  imported 
chiefly  from  Sicily.  It  is  chiefly  produced  in  Sicily,  on  the  Cala- 
brian  coast  at  Reggio,  and  at  Mentone  and  Nice.  Two  processes 
are  employed — viz.,  expression  and  scarification.  In  the  first 
process  the  oil  vesicles  are  ruptured  by  squeezing  the  rind  in  the 
palm  of  the  hand  against  a  flat  piece  of  sponge,  which  absorbs  ^  the 
oil.     The  sponge  is  wrung  out  from  time  to  time,  and  the  oil  is 
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decanted  from  a  little  of  tlie  watery  juice  which  is  separated  in 
the  process. 

The  second  process  is  equally  simple.  The  workman  takes  a 
lemon  in  the  hand,  and  rotates  it  over  the  points  of  brass-pins 
about  half  an  inch  long,  and  fixed  in  a  saucer-like  vessel,  which  is 
prolonged  at  the  centre  into  a  depending  tube,  in  which  the  oil 
accumulates.  The  vessel  is  called  an  ecuelle  a  piquer  (Hanbury, 
Fharmacograjohia,  p.  .107). 

Characters. — Pale-yellow,  odour  sweetly  fragrant,  taste  aromatic, 
warm,  and  bitter;  sp.  gr.  about  0*85;  it  is  isomeric  with  oils  of 
orange,  bergamot,  and  turpentine,  which  are  represented  by  the 
formula  C^QH^g.  All  furnish  solid  crystalline  products  when  satu- 
rated with  hydrochloric  acid  gas;  but  that  furnished  by  oil  of 
lemon  contains  two  molecules  of  hydrochloric  acid  CiQH^g2HCl  ; 
whereas  the  oil  of  turpentine  compound,  obtained  by  the  same 
means,  contains  only  one  (see  Artificial  Camphor,  p.  406).  After 
long  keeping,  oil  of  lemon  deposits  a  little  crystalline  fat. 

Adulterations, — Like  oil  of  bergamot,  that  of  lemon  is  rarely  or 
never  pure.  It  is  commonly  diluted  with  an  inferior  oil  prepared 
by  distillation  of  the  rasped  peel,  or  largely  mixed  with  oil  of 
turpentine.  The  presence  of  the  former  diminishes  the  fragrance, 
and  the  latter  confers  a  turpentine  odour.  The  druggist  should 
prepare  a  few  drops  of  the  oil  by  the  second  of  the  processes  given 
above,  in  order  to  have  a  standard  of  comparison. 

Pharmaceutical  Uses. — In  the  preparation  of  Linimentum  potassii 
iodidi  cum  sapone,  and  Spiritus  ammonise  aromaticus. 

3.  Tinctura  Limonis,  P.B.     Tincture  of  Lemon  Peel. 
Preparation. — Macerate  for  seven  days  in  a  closed  vessel  2^  ounces 

of  fresh  lemon  peel  sliced  tliin,  with  1  pint  of  proof  spirit^  agitating 
occasionally.  Strain,  press,  and  filter;  then  add  sufficient  proof 
spirit  to  make  1  pint. 

Dose. — i  to  2  fluid  drachms. 

4.  Limonis  succus,  P.B.     Lemon  Juice. 

The  freshly  expressed  juice  of  the  ripe  fruit  of  Citrus  Limonum, 
Decand, 

Before  the  fruit  is  subj-ected  to  pressure,  it  should  be  deprived 
of  both  peel  and  seeds.  It  is  necessary,  moreover,  that  the  fruit  be 
fresh,  as  well  as  ripe  ;  for  Stoddart  has  shown  that  the  citric  acid  is 
gradually  converted  int^o  glucose  and  carbonic  acid  if  the  fruit  be 
kept  from  February  to  July. 

Characters. — A  slightly  turbid  liquor  of  a  yellowish  tinge,  a 
sharp  acid  taste,  and  the  grateful  odour  of  the  lemon.  Average 
sp.  gr.  1'039;  average  quantity  of  citric  acid  in  the  fluid  ounce  32 J 
grains,  or  about  7  per  cent. 

The  juice  also  contains  about  4  per  cent,  of  sugar  and  gum,  2^ 
per  cent,  of  salts,  chiefly  of  potash,  and  a  little  phosphoric  acid. 

It  is  apt  to  become  mouldy  and  to  ferment  slightly ;  but  this 
may  be  prevented  by  careful  bottling  and  preservation  in  a  cold 
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place.  The  British  Navy  is  supplied  with  it  from  Sicily,  preserved 
by  the  addition  of  tV  of  strong  brandy.  Druggists  preserve  it  by 
the  addition  of  alcohol;  a  little  mucilage  separates,  and  this  is 
removed  by  filtration. 

Action  and  Uses. — Eefrigerant,  antalkaline,  and  antiscorbutic. 
Diluted  with  water,  it  forms  a  refreshing  drink  in  hot  climates. 
In  the  febrile  state  it  is  generally  given  as  a  refrigerant  and  to  allay 
thirst,  in  the  form  of  lemonade  or  added  to  barley  or  rice  water. 
It  has  been  recommended  in  rheumatism;  but  its  efficacy  in  this 
disease  is  doubtful,  and  rests  on  no  scientific  data.  In  my 
opinion  the  use  of  the  free  acid  in  this  disease  is  likely  to  prove 
injurious,  unless  it  be  combined  with  an  alkali,  in  which  case  it  is 
eliminated  as  carbonate,  rendering  the  urine  alkaline.  As  an 
antacid  it  is  constantly  employed,  neutralised  with  potash  or  soda, 
and  taken  in  the  form  of  effervescent  draughts.  As  an  antiscorbutic, 
lemon  juice  is  regularly  served  out  as  a.  prophylactic  to  the  mem- 
bers of  the  navy  and  merchant  service,  each  sailor  receiving  from  1 
to  2  ounces  daily  during  a  long  voyage,  and  during  the  prevalence 
of  scurvy  from  4  to  6  ounces.  If  the  fresh  juice  cannot  be  obtained, 
a  solution  of  citric  acid,  as  follows,  may  be  substituted  :- — 

An  artificial  juice  may  be  prepared  by  the  solution  of  1^  ounce  of 
citric  acid  in  a  pint  of  water,,  and  the  addition  of  3  or  four  drops  of 
oil  of  lemon  and  |  ounce  of  sugar. 
5.  Syrupus  Limonis,  P.B.     Syrup  of  Lemons.. 

Preparation. — Heat  1  pint  of  lemon  juice  to  the  boiling  point, 
place  it  in  a  covered  vessel  with  2  ounces  of  fresh  lemon  peel,  and 
let  them  stand  until  cold;  then  filter  and  dissolve  2|  pounds  of 
sugar  in  the  filtrate  with  a  gentle  heat.  The  product  should  weigh 
3^  pounds,  and  should  have  the  sp.  gr.  1*34. 

A  pleasant  adjunct  to  effervescent  draughts,  &c.. 

Dose. — 1  fluid  drachm. 

6.  Lemonade  is  prepared  by  macerating  2  lemons  sliced  in  1  pint 
of  boiling  water  and  sweetening  with  2  ounces  of  sugar. 

Effervescing  Lemonade. — This  is  prepared  by  adding  2  fluid  ounces 
of  syrup  of  lemons  to  1  pint  of  water,  and  charging  it  with  washed 
carl)onic  acid  under  a  pressure  of  seven  atmospheres. 

ACIDUM  CITRICUM,  P.B.     Citric  Acid. 

3HO,Ci2H50ii4-2HO  =  192  +  18,  or  H3C6H507  +  H20  =  192  +  18 . 
F.  Acide  Citrique,     G.  Citronensailre. 

A  crystalline  acid  prepared  from  lemon-juice  or  from  the  juice  of 
the  fruit  of  Citrus  Limetta,  Risso,  the  Lime. 

Citric  acid,  so  called  because  it  abounds  in  the  genus  Citrus,  is 
also  contained  in  the  juice  of  some  other  fruits,  as  in  acid  grapes, 
in  tamarinds,  in  the  gooseberry,  red  currant,  cranberry,  bird-cherry, 
usually  mixed  with  some  malic  acid,  sometimes  combined  witli 
potash  or  with  lime.  In  the  juice  of  lemons  and  limes  it  is  in  a 
tree  state,  mixed  only  with  mucilage  and  similar  vegetable  impurities, 
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which  prevent  its  crystallising.  It  was  first  separated  from  these 
and  obtained  in  a  solid  form  by  Scheele,  in  1781.  Citric  acid  is 
best  isolated  by  the  following  process  : — 

Preparation, — Heat  4  pints  of  lemon  juice  to  its  boiling  point,  and 
add  4|^  ounces  of  prepared  chalk  by  degrees  till  there  is  no  more 
effervescence.  Collect  the  deposit  on  a  calico  filter,  and  wash  it 
with  hot  water  till  the  filtrate  passes  colourless.  Mix  the  deposit 
with  a  pint  of  distilled  water,  and  gradually  add  2^  fluid  ounces  of 
i>ulphuric  acid  previously  diluted  with  a  pint  and  a  half  of  water. 
Boil  gently  for  half-an-hour,  keeping  the  mixture  constantly  stirred. 
Separate  the  acid  solution  by  filtration,  wash  the  insoluble  matter 
with  a  little  water,  and  add  the  washings  to  the  solution.  Concen- 
trate this  solution  to  the  density  of  1'21,  then  allow  it  to  cool,  and 
after  twenty-four  hours  decant  the  liquor  from  the  crystals  of 
sulphate  of  lime  which  will  have  formed;  further  concentrate  the 
liquor  until  a  film  forms  on  its  surface,  and  set  it  aside  to  cool  and 
crystallise.     Purify  the  crystals  if  necessary  by  recrystallisation. 

The  citric  acid  displaces  the  carbonic  acid  with  effervescence,  and 
the  insoluble  citrate  of  lime  (Ca32CQHrP7,4H20)  is  precipitated  as 
fast  as  it  is  formed.  This  is  washed  from  traces  of  sugar  and 
malate  of  lime,  which  is  sometimes  present.  By  boiling  with  a 
slight  excess  of  sulphuric  acid  the  citric  acid  is  displaced,  and 
remains  in  the  solution  from  which  the  calcic  sulphate  deposits. 
After  the  latter  has  been  separated  by  decantation,  the  citric  acid 
and  a  slight  excess  of  sulphuric  acid  remain  in  the  solution :  the 
presence  of  the  latter  favours  the  crystallisation  of  the  former. 

Characters  and  Tests. — Colourless  crystals,  of  which  the  right 
rhombic  prism  is  the  primary  form,  soluble  in  |  their  weight  of 
cold  and  in  ^  their  weight  of  boiling  water ;  less  soluble  in  recti- 
fied spirit ;  insoluble  in  pure  aether.  The  diluted  aqueous  solution 
has  an  agreeable  acid  taste.  A  solution  of  34  grains  of  the  acid 
in  1  ounce  of  water  resembles  lemon  juice  in  the  degree  of  acidity, 
and  in  becoming  mouldy  by  keeping.  The  aqueous  solution  is 
not  darkened  by  sulphuretted  hydrogen  (absence  of  metallic  im- 
purity), gives  no  precipitate  when  added  in  excess  to  solution  of 
acetate  of  potash  (absence  of  tartaric  acid),  or  of  chloride  of  barium 
(freedom  from  sulphuric  acid),  and  if  sparingly  added  to  cold  lime 
water,  does  not  render  it  turbid  (absence  of  tartaric  acid).  The 
crystals  leave  no  ash  when  burned  with  free  access  of  air  (absence 
of  earthy  impurity).  70  grains  of  the  acid  dissolved  in  water  are 
neutralised  by  1000  grain  measures  of  the  volumetric  solution  of 
soda. 

A  dilute  solution  of  citric  acid  becomes  mouldy  and  decomposes 
into  carbonic  and  acetic  acids.  Citric  acid  dissolves  zinc  and  iron 
with  evolution  of  hydrogen.  It  is  most  readily  oxydised ;  thus 
nitric  acid,  and  even  plumbic  dioxyde  or  manganic  oxyde,  convert 
it  at  an  ordinary  temperature  into  a  mixture  of  acetic,  oxalic,  and 
carbonic  acids.  Heated  to  104°  with  sulphuric  acid,  pure  carbonic 
oxyde  is  evolved,  and   at   a  higher  temperature  acetone   (CgHgO) 
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H^Cc^^Oq,  differs  from  citric  acid  in  having 
It  is  isomeric  with  fumaric  and  maleic 


and  carbonic  acid.     Heated  with  caustic  potash,  citric  acid  is  con- 
verted info  acetate  and  oxalate  of  potash — 

HsCgH-O;  +  4KH0  =  2KC2H3O2  +  KgCgO^  +  SHgO  . 

The  action  of  heat  on  citric  acid  is  interesting;  for  some  acids 
found  in  other  plants  are  formed  in  the  process.  Thus,  when 
heated  to  347°,  acetone,  carbonic  oxyde  and  anhydride  gases,  and 
water  are  evolved,  and  aconitic  acid,  with  a  little  charred  matter, 
is  left.  Aconitic  acid, 
a  molecule  less  of  water, 
acids.  Aconitic  acid  is  decomposed  at  a  higher  temperature  into 
carbonic  anhydride,  and  tw^o  isomeric  acids,  itaconic  and  citraconic. 

Citrates. — Citric  acid  is  tribasic,  and,  like  phosphoric  acid, 
forms  three  varieties  of  citrates, — Trisodic  citrate,  NagCgH^O^jAq  ; 
disocic  hydric  citrate,  Na2HCQH50j,Aq  ;  and  sodic  dihydric  citrate, 
NaHgCp^H-O^jAq .  The  citrates  of  the  alkali  metals  are  soluble; 
those  of  zinc,  lead,  and  copper  are  slightly  soluble ;  ferric  citrate  is 
very  soluble  :  it  is  indeed  remarkable  that  free  citric  acid,  or  a 
soluble  citrate,  prevents  the  precipitation  of  ferric  oxyde  and 
alumina,  as  well  as  some  other  metallic  oxydes,  by  excess  of 
ammonia  (see  p.  219).  Tartaric  acid  and  soluble  tartrates  have  the 
same  effect  (see  p.  219).  The  citrates  of  baryta  strontia,  lime, 
magnesia,  are  insoluble,  unless  excess  of  citric  acid  be  present.  When 
citric  acid  is  added  to  cold  lime  water  short  of  neutralising  the 
latter,  no  precipitate  is  produced  until  the  solution  is  boiled,  the 
calcic  citrate  being  slightly  soluble  in  cold,  but  insoluble  in  hot 
water. 

Test. — Citric  acid  is  liable  to  adulteration  with  tartaric  acid, 
which  is  readily  detected  by  any  soluble  salt  of  potash;  or  an  excess 
of  lime  water. 

Incompatibilities. — Alkalies  and  earths,  and  their  carbonates; 
most  acetates;  tartrate  of  potash,  which  precipitates  cream  of  tartar. 

Action. — That  of  lemon  juice. 

The  following  table  of  saturation  will  be  found  useful  in  prescrib- 


ing the  acid  or 


iuice; 


20  grs.  of  Citric  acid  saturate. 

And  20  grs.  respectively  of  the  Carbonate  saturate. 

29  grs.  Bicarb,  of  potash 
24    ,,    Carb.     ,,  potash 
41     ,,    Carb.     ,,  soda 
24    ,,    Bicarb.  ,,  soda 
17    ,,    Carb.     ,,  ammon. 

14  grs.  of  Citric  acid,  or  2  J  fl.  drs.  Lemon  juice. 
17          „            ,,             4        ,,             ,, 

10                      „                           „                             "2              )>                              5> 

17          ,,            ,,             4        ,,              ,, 
24          „            „             6        „             „ 

Pharmaceutical  Uses. — Citric  acid  is  employed  in  the  preparation 
of  Syrupus  limonis,  Yinum  quinise.  Liquor  ammoniae  citratis,  L. 
bismuth!   et  ammonite   citratis,   ^      '      '  ""    ^- -<----    t^ 


Ferri   et   ammonise   citras,   F.    et 


quinee  citras,  Lithiae  citras,  Potassse  citras, 
effervescens. 


and  Sodse  citro-tartras 


696  THE  CITRON  AND  BERGAMOT. 

CITRUS  MEDICA,  Risso.     The  Citron.     F.  Cedrate. 

Tlie  fruit  often  weighs  several  pounds ;  the  citron  is  distinguished 
by  its  large  ovoid  fruit,  with  extremely  thick  rind  and  proportion- 
ately small  quantity  of  acid  juice.  This  name  has  been  erroneously 
applied  to  the  species  yielding  lemons.  The  rind  is  thick  and 
spongy  internally,  tuberculated  externally,  and  covered  with  nume- 
rous dots  filled  with  essential  oil  Qmile  de  cedrat).  Its  pulp  is  less 
acid  and  juicy  than  that  of  the  lemon.  The  rind  of  the  fruit  is 
preserved,  and  its  essential  oil  separated ;  the  juice  may  be  employed 
for  the  same  purposes  as  that  of  the  lemon. 

CITRUS  BERGAMIA,  Risso.     The  Bergamot. 

This  small  tree  is  unknown  in  the  wild  state,  and  is  regarded  by 
Gallecio  as  a  hybrid  between  the  orange  and  lemon.  It  is  culti- 
vated on  the  Calabrian  coast,  at  and  near  Eeggio,  for  the  sake  of  its 
volatile  oil. 

Characters. — Leaves  oblong,  elongated,  paler  on  the  under  side ;  petiole 
winged  or  margined.  Floivers  small,  white.  Fruit  pyriform  or  depressed, 
pale  lemon-yellow.     Pulp  acid  and  bitterish. 

1.  Oleum  Bergamottae.  Essence  of  Bergamot.  F.  Essence  de  Berga- 
motte.     G.  Bergamottbl. 

The  oil  is  stored  in  the  receptacles  of  the  rind,  and  is  obtained 
by  rasping  the  fruit  in  a  rotatory  iron  mill,  furnished  with  a 
number  of  sharp  ridges  about  J  of  an  inch  high.  About  six  of  the 
fruits  are  operated  upon  at  a  time,  and  the  oil  as  it  is  liberated 
trickles  through  an  aperture  in  the  lower  plate  of  the  horizontal 
mill,  and  collects  in  a  proper  receptacle.  100  fruits  yield  about  2i 
ounces  of  the  oil.  It  is  pale  greenish-yellow,  very  fragrant,  of  sp. 
gr.  0*88;  miscible  with  rectified  spirit,  oil  of  turpentine,  and  glacial 
acetic  acid.  It  has  the  same  composition  as  the  oils  of  turpentine 
and  lemon,  viz.  C^oHig . 

Adulterations. — It  is  almost  invariably  adulterated  with  inferior 
oil,  obtained  by  distilling  the  leaves  and  peel  of  the  residual 
fruits,  or  it  is  mixed  with  oil  of  turpentine.  The  odour  of  the 
latter  may  be  perceived  by  rubbing  a  drop  of  .the  adulterated  oil 
in  the  palm  of  the  hand.  A  little  of  the  genuine  oil  should  be 
kept  for  comparison. 

Uses. — On  account  of  its  fragrance  oil  of  bergamot  is  much  used 
in  perfumery,  and  to  give  an  agreeable  odour  to  liniments  and 
(Miitments. 

^GLE  MARMELOS,  Decand.     Indian  Bael  or  Bengal  Quince. 

This  aurantiaceous  tree  is  common  in  India,  and  held  sacred  by 
the  Hindoos.     It  is  native  of  Coromandel  and  Malabar. 

Characters. — A  large  erect  tree,  furnished  with  simple  axillary  thorns. 
Leaves  ternate,  obscurely  dotted.  Flowers  large  white,  in  axillary  or  ter- 
minal panicles.  Calyx  4-5  toothed.  Petals  4-5,  spreading.  Stamens  numerous. 
Ovary  8-15  celled.    Style  short ;  stigma  capitate.    Fruit  hesperidatCj  with  a 
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hard  rind.  Seeds  6-10  in  each  cell,  compressed,  oblong,  woolly,  imbedded  in 
a  clear,  very  tenacious  mucus.  —Pharm.  Journ.  vol.  x.  p.  166. 

1.  Belse  fnictus,  P.B.     Bael  Fruit. 

The  dried  half-ripe  fruit  of  the  plant  above  described,  from  Mahx- 
bar  and  Coromandel. 

Characters  and  Constituents. — Fruit  roundish,  about  the  size  of  a 
large  orange,  with  a  hard  woody  rind;  usually  imported  in  dried 
slices,  or  in  fragments  consisting  of  portions  of  the  rind,  and 
adherent  dried  p)ulp  and  seeds.  Eind  about  1^  line  thick,  covered 
with  a  smooth  pale  brown  or  greyish  epidermis,  and  internally,  as 
well  as  the  dried  pulp,  brownish-orange  or  cherry-red.  The  mois- 
tened pulp  is  mucilaginous. 

The  drug,  as  we  receive  it,  is  destitute  of  astringency.  The  pulp 
and  seed  coats  furnish  a  large  quantity  of  mucilage,  some  sugar,  and 
a  mere  trace  of  tannin. 

Action  and  Uses. — Bael  has  been  recommended  as  an  astringent 
in  chronic  dysentery  and  in  diarrhoea.  As  an  astringent  it  can  be  of 
no  use,  as  a  demulcent  it  may  be  beneficial  in  these  disorders.  An 
infusion  of  the  fresh  fruit  forms  a  pleasant,  slightly  acidulous,  and 
aromatic  drink;  but  the  dried  fruit,  and  the  following  preparations 
of  it,  are  merely  encumbrances  of  the  Pharmacopoeia. 

2.  Extractum  Belse  liquidum,  P.B.     Liquid  Extract  of  Bael. 
Preparation. — Macerate  1  pound  of  bael  fruit  for  twelve  hours  in 

4  pints  of  water;  pour  off  the  clear  liquor;  repeat  the  maceration  a 
second  and  a  third  time  for  one  hour  in  the  same  quantity  of  water; 
press  the  marc,  and  filter  the  mixed  liquors  through  flannel.  Evapo- 
rate to  14  fluid  ounces,  and  when  cold  add  2  fluid  ounces  of  rectified 
spirit. 

Each  fluid  ounce  of  the  extract  represents  one  fluid  ounce  of  bael. 

JDose. — 1  to  2  fluid  drachms. 

Meliace^,  Juss.     The  Melia  Family. 

This  is  a  tropical  family  of  Kutal  exogens,  distinguished  by  the 
adhesion  of  the  filaments  into  a  wide  tube.  It  contains  many  plants, 
which  have  acrid,  irritant  properties,  and  the  majority  are  bitter 
and  astriagent. 

1.  Melia  Indica  furnishes  the  Margosa  hark  of  the  Pharmacopoeia 
of  India.  The  active  principle  appears  to  be  due  to  a  bitter  resin 
(Broughton).     It  is  used  in  India  as  a  tonic  and  antiperiodic. 

2.  Soymida  febrifuga  yields  "Cortex  Swietenise,"  or  Eohun  hark 
of  the  Indian  Pharmacopoeia,  it  contains  a  very  bitter  resin  and 
tannic  acid,  and  is  much  used  in  India  as  a  tonic  astringent  and 
antiperiodic  in  intermittent  fever,  dysentery,  and  atonic  diarrhoea. 

GuTTiFERJG,  Jussieu.     The  Gamboge  Family. 

These  hypopynous  exogens  are  known  by  their  opposite  leathery  leaves,  inde- 
finite stamens,  and  sessile  radiant  stigmas.     Many  species  yield,  like  the  gam- 
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boge,  a  yellow  juice;  the  seeds  of  others  are  oily.  Amongst  the  edible  fruits 
of  the  order  is  the  Mangosteen,  the  produce  of  Garcinia  Mangostana,  which  is 
esteemed  the  most  delicious  fruit  in  the  world.  The  genus  Garcina  may  be 
taken  as  the  type  of  the  order. 

GARCINIA  MORELLA,  Besrons.,  var.  PEDICELLATA.     The 

Gamboge  Tree. 

This  tree  is  native  of  Siam  and  Coclnn-China,  and  obtains  its 
name  from  Cambodia,  a  province  of  the  former  country,  or  the  river 
Camboja,  which  flows  through  it,  whence  the  drug  was  first  derived. 
It  is  a  dioecious  tree,  with  foliage  resembling  the  laurel,  and  small 
yellow  flowers,  ripening  its  succulent  fruit  in  July. 

Characters. — A  medium-sized  ^/^ee,  35  to  50  feet  high.  Learns  coriaceous, 
obovate,  elliptical,  abruptly  subacuminate.  Male  flowers  in  axillary  clusters, 
on  short  1-llowered  pedicles.  Sepals  4,  yellow  internally,  yellowish-white 
externally,  persistent;  petals  4,  yellowish-white,  red  at  the  base.  Sta.mens 
numerous,  hlaments  short ;  anthers  peltate,  many  celled,  dehiscing  circum- 
scissily.  Female  flowers  s,q^^\\q,  \  pistil  surrounded  by  the  abortive  stamens. 
Stigmas  4,  large,  sessile,  2-lobed,  lobes  crenate.  Berry  about  the  size  of  a 
cherry,  round,  firm,  externally  reddish-brown,  containing  a  sweet  pulp,  4- 
celled,  cells  l-seeded. — Desrosseaux/iwLamark.  Encyclop.  Method.  Bot.  iii. 
7*^1,  pi.  405,  fig.  2  (6r.  Morella) ;  Graham,  in  Hookers  Companion  to  Bot. 
Mag.  ii.  (IS^Q)  19S,  i^\.  27  (Hebradendroncambogioides);  Hanbury,  Lin.  Sac. 
Trans,  vol.  xxiv.  tab.  50. 


Fig,  121. — Garcinia  Morella.    1,  female  flower;  2,  male  do. ;  3,  stamens;  4,  an  anther, 
showing  the  transverse  dehiscence;  5,  fruit  in  section. 

This  tree  is  full  of  a  milky  yellow  juice — licj^uid  gamboge — which 
is  chiefly  secreted  in  large  vessels  contained  in  the  bark.  It  is 
obtained  by  making  an  oblique  incision  in  the  bark,  extending  half 
round  the  trunk  of  the  full-sized  tree,  and  fixing  a  joint  of  bamboo 
at  the  lower  end  of  the  cut.  A  yellow  fluid  slowly  exudes,  and  as 
it  collects  in  the  receptacle  placed  for  it  gradually  concretes  into  solid 
gamboge.  The  yield  of  one  season  will,  on  the  average,  fill  three 
joints  of  a  bamboo  about  U  inch  internal  diameter.     In  Cochin- 
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China  the  yellow  juice  which  exudes  from  the  broken  leaves  and 
twigs  is  allowed  to  flow  upon  the  leaves  of  the  tree  or  into  cocoa-nut 
shells.  It  is  then  collected  and  placed  in  earthen  vessels,  in  which 
it  hardens  by  exj^osure.  The  masses  thus  formed  are  enveloped  in 
leaves.  Gamboge  is  stated  by  Murray  (App.  4,  p.  110)  to  have  been 
first  introduced  to  the  notice  of  Europeans  by  Clusius,  who  received 
it  from  China  in  1603.  It  is  known  in  India  by  the  name  of 
ossareh  rewund,  or  juice  of  rhubarb. 

In  Ceylon  gamboge  is  obtained  from  Garcinia  Morella  (fig.  121), 
the  male  flowers  of  which  are  sessile.  Colonel  Walker  informed  Dr 
Wight  that  this  tree  is  found  in  great  abundance  along  the  western 
and  eastern  coast  in  the  neighbourhood  of  Battacola,  as  well  as  inland, 
especially  in  low  sandy  ground,  about  Kanderaane,  Negombo,  and 
towards  Chilau;  also  100  miles  inland,  at  so  high  an  elevation  as 
2000  feet  above  the  sea.  Mrs  Walker  says,  the  gamboge  is  collected 
by  incisions  into  the  bark,  or  by  cutting  pieces  off  about  the  size  of 
the  palm  of  the  hand,  early  in  the  morning.  The  gamboge  oozes 
out  in  a  semi-liquid  state,  but  hardens  on  exposure  to  the  air,  and  is 
scraped  off  by  collectors  next  morning.  She  describes  it  as  brilliant 
and  excellent,  and  as  good  for  water-colour  drawing  as  any  she  had 
used.  The  Ceylon  gamboge  is  found  in  the  bazaars  of  India,  but  is 
seldom  met  with  in  Europe.  Mr  Charles  Groves  of  Liverpool  in- 
formed Dr  Eoyle  in  1832,  that  when  engaged  in  the  trade  of  Ceylon 
he  had  sent  a  considerable  quantity  of  the  gamboge  of  that  island 
to  London,  but  it  was  found  to  be  unsaleable  from  its  inferior 
quality. 

In  India  gamboge  is  derived  from  the  following  species  of  Gar- 
cinia : — 

1.  G.  Morella  var.  pedicellata,  the  plant  which  furnishes  the  Siam 
gamboge,  and  introduced  from  that  country  into  Singapore  by  Dr 
Almeida  in  1869. 

2.  G.  pictoria. — This  tree  furnishes  Coorg  or  Wynaad  gamboge, 
which  Mr  Dyer  and  Sir  E.  Christison  consider  to  be  equal  to  the 
Siam  product.  Good  specimens  were  sent  to  the  Great  Exhibition 
in  London  in  1851,  and  excellent  samples  from  Mysore  to  the  Paris 
Exhibition  in  1855.  The  following  are  the  characters  of  this  plant. 
The  figure  is  from  a  drawing  of  the  foliage  and  fruit  sent  to  Dr 
Eoyle  by  Mr  Dyer  of  Tellicherry. 

Characters. — A  tall  tree,  with  a  thick  bark  containing  considerable  masses 
of  gamboge  in  the  interior.  Leaves  with  short  petioles,  acute,  from  3  to  4 
inches  long  by  1^  or  2  broad.  Floivers  yellow,  axillary,  solitary.  Calyx 
permanent  of  2  pairs  of  concave  obtuse  sepals.  Petals  4.  Stamens  from  10 
to  15,  filaments  united  into  four,  and  at  the  base  into  a  narrow  ring.  Anther 
of  the  male  flower  peltate,  of  the  female  2-lobedand  seemingly  fertile.  Ovary 
superior,  round,  4-celled,  one  ovule  in  each  attached  to  the  axis  a  little 
above  its  middle.  Stigma  4-lobed,  permanent.  Berry  size  of  a  large  cherry, 
oval,  smooth,  very  slightly  marked  with  four  lobes,  crowned  with  the  sessile, 
4-lobed  verrucose,  permanent  stigma.  Rind  leathery,  of  a  reddish  colour. 
Seeds  4,  when  all  ripe  obi ong-reni form.  The  filaments  in  the  male  flowers 
are  described  as  being  numerous  and  the  anthers  ^QlisJiQ.— Roxburgh,  Flora 
Indica,  ii.  p.  627;   Wight,  Icones,  vol.  i.  t.  102. 
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Hob. — Malabar  and  Wynaad  jungles  and  the  Mysore  ghauts,     It  is  also 
found  near  Mengui  in  Tavoy. 


Fig.  122. — Garcinia  pictoria,     1,  3,  fruit ;  2,  shows  the  calyx;  4,  5,  6,  seeds. 


3.  G.  Travancorica  (Beddome,:  Flora  Sylvatica,  Madras,  pi.  173}, 
i&  a  fine  tree,  inhabiting  the  southern  forests  of  Travancore  and  the 
Tinnevelly  ghauts  at  an  elevation  of  4000  feet,  and  yields  an  abund- 
ance of  gamboge. 

4.  G.  elliptica  a  native  of  Silhet  and  Tavoy,  also  yields  gamboge. 

1.  Cambogia.  P.B.     Gamboge. 

A  gum  resin  obtained  from  Garcinia  Morella  var.  pedicellata. 
Imported  from  Siam. 

Characters  and  Tests. — In  cylindrical  pieces,  breaking  easily  with 
a  smooth  conch oidal  glistening  fracture;  colour  tawny,  changing  to 
yellow  when  it  is  rubbed  with  water;  taste  acrid.  The  powder 
irritates  the  Schneiderian  membrane,  causing  a  flow  of  mucus.  An 
emulsion  made  with  boiling  water  and  cooled  does  not  become 
green  with  the  solution  of  iodine  (absence  of  starch).  Gamboo:e  is 
composed  of  resin  and  gum  in  the  proportion  of  about  80  of  the 
former  to  20  of  the  latter  (see  below).  The  resin  is  soluble  in  solu- 
tion of  potash,  forming  a  deep  red  liquid;  the  addition  of  an  acid 
precipitates  the  resin.  The  stick  or  cylinder  gamboge  above  de- 
scribed is  the  finest  quality;  lump  gamboge  is  often  impure.  The 
Cambodians  themselves  sometimes  adulterate  it  with  rice  flour,  or 
the  powdered  bark  of  the  tree.  These  adulterations  remain  undis- 
solved after  the  powdered  gum  resin  has  been  successively  exhausted 
by  alcohol  and  water;  and  the  presence  of  the  former  is  indicated 
by  the  iodine  test  and  the  microscope:  powdered  gamboge,  which 
becomes  green  when  emulsified  with  an  aqueous  solution  of  iodine, 
will,  after  the  application  of  this  test,  show  blue  starch  granules 
when  sufficiently  magnified. 
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Varieties  of  Gamboge, — Siam  gamboge,  that  just  described,  occurs 
ill  the  following  forms : — 

1.  Fipe  gamboge,  in  sticks  or  cylinders,  either  solid  or  hollow  in 
the  centre,  varying  in  length,  and  in  thickness  from  ^  to  2  inches, 
striated  externally,  evidently  from  the  impressions  of  the  bamboo 
mould  into  which  it  was  run  when  soft.  Sometimes  these  cylinders 
are  doubled  upon  themselves,  at  others  stuck  together,  all  generally 
of  fine  quality.  2.  Lump  or  cake  gamboge  occurs  in  round  cakes  or 
masses,  several  pounds  in  weight,  most  commonly  inferior  in  quality 
to  the  former,  and  often  mixed  with  impurities,  as  fecula  and  woody 
fibre.  3.  Coarse  gamboge  is  formed  of  the  fragments  and  inferior 
pieces  of  the  other,  which  are,  however,  often  mixed  with  impurities, 
and  not  entirely  soluble  in  sether  and  water. 

Ceylon  gamboge,  though  rare  in  European  commerce,  is  some- 
times seen  in  irregular  masses,  often  cavernous,  or  with  many  sinuous 
hollows,  like  the  sponge,  probably  from  having  oozed  out  irregularly; 
the  colour  a  uniform  yellow^,  except  on  the  parts  exposed  to  light, 
where  it  is  darker;  brittle  in  texture.  There  seems  to  be  no  diffi- 
culty in  obtaining  it  in  a  pure  state,  and  if  so  it  might  become  an 
article  of  commerce  from  Ceylon.  The  pure  pieces  were  found  by 
Christison  to  be  identical  in  composition  and  purgative  properties 
w^ith  the  gamboge  of  Siam. 

The  following  analyses  are  by  Sir  E.  Christison : — 


Pipe  Gamboge  of  Siam. 

Eesin,  .  .  72*2 
Gum,  .  .  23-0 
Moisture,    .       4*8 


Cake  Gamboge  of  Siam.     [ 

Eesin,     .     . 

64-8 

Gum,      .     . 

20-2 

Fecula,   .     . 

5-6 

Lignin,    .     , 

5-3 

Moisture, 

.       4-1 

Ceylon  Gamboge. 

Eesin,  .     .  75*5 

Gum,    .     .  18-3 

Cerasin,     ,  0*7 

Moisture,  4*8 


Action.  Uses. — A  drastic  hydragogue  purgative,  and  anthel- 
mintic. Useful  in  obstinate  costiveness,  amenorrhoea,  and  dropsy. 
It  is  rarely  given  alone,  as  it  acts  better  in  combination,  as  in  the 
following  pill  originally  introduced  by  Dr  G.  Fordyce,  and  to 
which  Morison's  Pills  are  similar."^  An  alkaline  solution  has  been 
employed  on  the  Continent  as  a  powerful  diuretic. 

IJose. — 1  to  4  grains,  in  combination  with  calomel,  scammony, 
and  aloes. 

2.  Pilula  Cambogise  composita,  P.B.     Compound  Gamboge  Pill. 

Preparation. — Mix  together  1  ounce  each  of  gamboge,  Bar- 
badoes  aloes,  both  in  powder,  and  compound  powder  of  cinnamon,  with 
2  ounces  of  hard  soap,  using  sufficient  syrup  to  form  an  uniform  pill 
mass. 

Dose. — 5  to  10  grains. 

Gaecinia  Indica,  Choisy  (Flor.  Brit.  Ind.  i.  261 ;  Beddome,  Icones, 

*  In  the  trial  of  Morison  and  Others  v.  Harmer  and  Bell,  the  late  Pro- 
fessor Daniell,  in  analysing  twelve  of  Morison's  pills,  No.  2,  found  of  resin 
of  aloes  6^-Q  grs.,  resin  of  gamboge  4^^  grs.,  pounded  colocynth  2  grs., 
gum  i-^-jj  grs.,  and  of  cream  of  tartar  6^-^  grs. 
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pt.  276). — This  tree  is  a  native  of  the  Concans.  The  seeds  furnish 
a  bland  solid  fat,  called  Kohum  butter^  and  Concrete  oil  of  Man- 
gosteen.  On  this  account  the  seeds  are  included  in  the  Indian 
Pharmacopoeia.  The  fruit,  which  is  about  the  size  of  an  apple, 
contains  8  seeds,  each  of  which  is  kidney-shaped,  compressed  and 
wrinkled,  and  about  |  inch  long.  The  cotyledons  contain  a  crys- 
talline fat.  The  l^at  is  extracted  by  boiling  the  crushed  seeds  in 
water.  The  oil  collects  on  the  surface,  and  is  removed  as  a  solid 
cake  on  cooling.  It  is  a  white  compact  crystalline,  odourless,  and 
tasteless  fat,  composed  of  stearin,  with  a  small  proportion  of  olein, 
melting  at  112.°     The  seeds  yield  about  30  per  cent,  of  this  fat. 

It  is  not  so  well  adapted  for  pharmaceutical  uses  as  cocoa-butter, 
because  if  it  be  kept  some  time  it  develops  a  rancid  odour. 

.    DiPTEROCARPACE^,  Blume,     Dipterocarps. 

Gigantic  trees  abounding  in  resinous  juice,  natives  of  India  and  the 
eastern  islands  of  the  Indian  Archipelago.  They  are  known  from  Guttiferae 
by  their  convolute  stipules,  and  the  two-winged  fruit — the  two  wings  being 
formed  to  the  adherent  and  unequally  developed  limbs  of  the  calyx,  and 
crumpled  or  twisted  cotyledons. 

DIPTEROCARPUS,  Blume,  SPECIES  VARI^.     Gurgun  Balsam 

Trees. 

The  balsam  is  furnished  by  the  following  species: — D.  alatus, 
Roxb. ;  D.  gracilis,  Blume;  D.  hispidus,  Thw.  ;  D.  incanus,  Roxb. ; 
D.  Indicus,  Bedd. ;  D.  littoralis,  Blume ;  D.  retusus,  Blume ;  D,  tri- 
nervis,  Blume;  I),  turhinatus,  Gartn.;  and  D.  Zeylanicus,  Thw. 
The  genus  is  named  from  two  conspicuous  wing-like  and  often 
coloured  appendages  to  the  fruit.  The  species  flourish  in  Chitta- 
gong,  Pegu,  Burmah,  Java,  Ceylon,  and  Eastern  Bengal. 

The  balsam  also  called  JFood  oil  and  Goa  oil,  and  now  included 
in  the  Pharmacopoeia  for  India. 

It  is  obtained  by  making  excavations  in  the  wood  of  the  living 
tree,  and  charring  the  cavity,  when  the  balsam  begins  to  exude. 
Roxburgh  states  that  a  single  tree  will  sometimes  furnish  as  much 
as  30  or  40  gallons  in  the  course  of  one  season;  and  the  oil  may  be 
extracted  from  the  same  tree  year  atler  year. 

Gurjun  balsam  resembles  copaiba  balsam,  and  is  sometimes 
called  East  Indian  balsam  of  copaiba.  It  resembles  copaiba  in 
odour  and  in  taste,  the  odour,  however,  being  weaker  ;  sp.  gr. 
0-96.  It  is  distinguished  from  copaiba  by  the  effects  of  heat. 
Copaiba  may  be  heated  in  a  closed  vessel  to  400°  without  losing  its 
fluidity;  but  Gurjun  balsam,  under  the  same  circumstances,  be- 
comes a  solid  jelly,  and  does  not  recover  its  fluidity. 

Subjected  to  distillation,  gurjun  balsam  is  separated  into  vola- 
tile oil,  of  which  the  balsam  contains  37  per  cent,  and  a  dark  viscid 
resin.  The  oil  has  the  same  composition  as  oil  of  copaiba,  0  ,oH32 . 
The  resin  contains  a  little  cry stalli sable  gurgunic  acid,  C^^ilf.^Og, 
which  appears  to  be  a  hydrate  of  abietinic  acid.  It  is  soluble  in 
alcohol  and  aether,  neither  of  which  dissolve  the  amorphous  resin. 
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Action  and  Uses. — Those  of  balsam  of  copaiba  for  wLicb  it  is  f^iib- 
slitiited.  Dr  Dougall  advocates  its  use  in  leprosy.  He  gives  it  in 
the  form  of  emulsion  with  lime  water  to  the  extent  of  9  drachms  a 
day,  and  anoints  the  body  with  the  same  mixture.  Gurjun 
balsam  is  also  used  as  a  varnish  to  protect  timber  from  the  ravages 
of  the  white  ant. 

DRYOBALANOPS  AROMATICA,  Gcertn.     The  Borneo  Camphor 

Tree. 

This  is  one  of  the  giants  of  the  vegetable  world,  and  is  no  less 
magnificent  than  beautiful.  It  rears  its  majestic  trunk  bare  and 
straight  to  a  height  of  100  or  150  feet,  and  then  spreads  out  its 
branches  into  a  dense  head  50  feet  or  more  in  diameter,  of  shin- 
ing foliage  interspersed  with  fragrant  white  flowers.  It  is  a  native 
of  the  northern  parts  of  Borneo,  of  Labuan,  and  of  the  north- 
w^estern  coast  of  Sumatra.  The  trunk  of  this  tree  contains  a  fluid 
hydrocarbon  called  caw,plior  oil  or  horneene,  CjoH^g,  therefore 
isomeric  with  oil  of  turpentine ;  and  a  solid  crystalline  camphor, 
called  borneol  or  camphol,  CiQHjgO.  It  is  harder  and  a  little 
heavier  than  common  camphor,  and  is  not  suflicientjy  volatile  to 
crystallise  on  the  sides  of  the  bottle  in  which  it  is  kept;  it  fuses  at 
388°-4.  It  reseiiibles  ordinary  camphor  in  odour,  but  is  more 
fragrant.  Gently  warmed  with  nitric  acid  it  is  converted  into 
common  camphor  by  the  abstraction  of  2  atoms  of  hydrogen.  It  is, 
therefore,  regarded  by  chemists  as  an  alcohol — camphylic  alcohol,  of 
w^hich  common  or  laurel  camphor  is  the  aldehyd. 

If  borneene  be  repeatedly  distilled  from  a  solution  of  potash,  it 
assumes  an  atom  of  water,  and  is  converted  into  borneol. 

Borneo  camphor  is  a  costly  production,  and  is  not  found  in 
European  commerce.  It  may  be  used  for  the  same  jmrposes  as 
ordinary  camphor. 

The  liquid  camphor  or  oil  might  no  doubt  be  beneficially  em- 
ployed for  the  same  purjDose  as  cajaputi  oil  and  grass  oil.  The 
Sumatra  camphor  does  not  appear  to  be  preferable  to  that  of 
China. 

The  Dipterocarpacese  furnish  several  other  important  products, 
as  the  resin  or  dammar  of  Shorea  rohusta;  and  Indian  copal  (some- 
times mixed  with  amber  and  sold  as  such),  which  is  the  liquid 
varnish,  inspissated,  of  the  Piney  tree,  or  Valeria  Inclica,  of  which 
the  fruits  yield  to  boiling  w^ater  the  esteemed  and  valuable  vege- 
table butter  of  Canara. 

Ternstrgemiace^,  Mirhel.     The  Tea  Family. 

These  plants  belong  to  the  Guttiferal  alliance,  from  the  foregoing 
and  other  orders  of  which  it  is  distinguished  by  alternate,  generally 
exstipulate  leaves,  versatile  anthers,  and  a  long  style.  The  single- 
flowered  Camellias  of  our  gardens  may  be  taken  as  a  type  of  the 
order. 
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THEA  BOHEA,  T.  ASSAMICA,  T.  VIRIDIS.     Tea  Plants."^ 

Two  plants  are  known  in  the  gardens:  one  of  which,  called 
Thea  viridis,  was  supposed  to  yield  only  green  tea,  including — 1. 
Imperial.  2.  Gunpowder.  3.  Hyson.  4.  Young  Hyson.  5. 
Twankay.  This  kind  is  capable  of  withstanding  a  greater  degree 
of  cold,  and  survives  through  the  winter  in  the  open  air  in  this 
country,  as  may  be  seen  in  Kew  Gardens.  Green  teas,  we  know, 
are  chiefly  produced  in  the  more  northern  districts  of  China. 
Some  are  factitiously  coloured  with  indigo  and  sulphate  of  lime, 
and  Mr  Warrington  has  ascertained  that  of  the  green  teas  of 
commerce  some  are  unglazed,  others  glazed.  The  former  are  of  a 
yellow-brow^n  tint  tending  on  the  rubbed  parts  to  a  blackish  hue, 
without  a  shade  of  green  or  blue;  while  the  glazed  are  faced  or 
covered  superficially  with  a  powder  consisting  of  Prussian  blue  and 
sulphate  of  lime  or  kaolin,  with  occasionally  a  yellow  or  orange- 
coloured  vegetable  substance  (turmeric^).  Indigo  with  gypsum  is 
sometimes  used,  as  by  the  China  tea-makers  sent  to  Assam.  Even 
the  unglazed  have  a  little  sulphate  of  lime  attached  to  their  surface, 
either  to  act  as  an  absorbent  of  moisture,  or  to  give  the  bloom 
characteristic  of  the  green  teas  of  commerce.  The  Thea  Bohea 
appears  distinct  as  a  species  from  the  former,  and  has  been  sup- 
posed to  yield  the  different  kinds  of  Black  tea — that  is.  Pekoe, 
Lapsang,  Souchong,  Congou,  Bohea,  &c.  ;  the  last  being  the 
inferior,  and  the  Pekoes  the  best  kinds  of  Black  tea.  Plants  col- 
lected in  Chusan  are  somewhat  intermediate  in  character.  That 
growing  wild  in  Assam  is  considered  by  some  botanists  to  be 
another  distinct  species,  Thea  Assamica.  Mr  Ball  has  fully  ex- 
plained, in  his  work  on  the  subject,  the  processes  of  manufacture 
Ijy  which  both  Black  and  Green  teas  are  produced  from  the  leaves 
of  the  same  plant.  Mr  Fortune  (Visit  to  the  Tea  Countries  of  China) 
has  placed  beyond  a  doubt  the  fact  that  all  the  best  black  and 
green  teas  are  prepared  by  the  Chinese  from  the  leaves  of  varieties 
of  T.  viridis,  Avhich  alone  are  cultivated  in  the  north  of  China.  T. 
Bohea  is  chiefly  grown  in  the  neighbourhood  of  Canton.  The 
difference  between  black  and  green  tea  mainly  depends  upon  the 
fact  of  the  black  tea  leaves  having  been  exposed  to  the  air,  and 
suffered  to  undergo  a  kind  of  fermentation,  before  the  process  of 
heating. 

Some  tea  has  been  manufactured  in  the  Government  nurseries  in 
Kumaon  from  plants  grown  from  China  seed,  which  has  been  pro- 
nounced of  the  flnest  quality  by  the  best  judges,  and  compared 
with  the  Oolong  teas  of  the  Ankoy  district.  Some  prepared  in 
August  1845,  in  the  tea  nursery  in  the  Deyra  Doon,  has  also  been 
pronounced  of  fine  quality,  and  compared  with  Orange  Pekoe. 
Thea  Assamica,  a  large-leaved  species,  yields  the  tea  of  the  province 
of  Assam, 

■^'  A  most  valuable  account  of  tea  is  ci^iven  by  Dr  Royle  in  Lis  Illus.  of 
Himalay.  Bot.  and  Productive  Resources  of  India. 
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Constituents. — The  properties  of  tea  depend  chiefly  on  the  pre- 
sence of  tannin,  of  a  volatile  oil,  and  of  a  principle  called  theine, 
which  is  identical  with  caffeine,  the  essential  constituent  of  coffee. 

Theine  or  Caffeine,  C8HioN402,H20  =  194+18,is  found  in  several 
other  plants  besides  the  tea,  coff'ee,  and  cocoa  shrubs  (theobromine). 
The  fruit  of  the  Faullinia  sorhilis,  from  which  guarana,  a  kind  of 
chocolate,  is  prepared,  contains,  according  to  Stenhouse,  5  per  cent^^ 
and  it  is  the  essential  principle  of  the  Ilex  Paraguayensis  (Mate  or 
Paraguay  tea),  and  the  Kola-nut,  used,  the  first  by  the  natives  of 
South  America,  and  the  latter  by  the  inhabitants  of  Central  Africa, 
as  substitutes  for  tea.  The  quantity  of  theine  contained  in  tea 
amounts  to  3  or  4  per  cent.  It  maybe  readily  obtained  from  a 
strong  infusion  of  the  leaf,  after  removal  of  the  tannic  acid  and 
colouring  matter  by  tribasic  acetate  of  lead.  The  solution,  when 
concentrated,  yields  the  theine  on  cooling  in  long,  white,  silky 
needles,  having  a  mild  bitter  taste.  It  is  sparingly  soluble  in  cold 
water  and  alcohol,  but  freely  so  in  both  at  a  boiling  heat;  it  is  soluble 
in  aether,  and  separates  from  both  alcohol  and  aether  in  the  anhydrous 
state.  When  heated,  it  fuses  and  sublimes  without  decomposition. 
Its  basic  properties  are  feeble,  forming  crystalline  salts  with  sul- 
phuric and  hydrochloric  acids,  which  are  decomposed  when  dis- 
solved in  water.  Theine  differs  from  theobromine  (see  p.  708)  by 
a  molecule  of  methylene  (CH2),  and  when  boiled  with  caustic 
potash,  methylia  is  liberated.  According  to  Rochleder,  the  products 
of  the  oxydation  of  theine  resemble  those  of  uric  acid;  they  are,  in 
fact,  substitution  products  from  the  same  organic  group.  Thus 
nitric  acid  decomposes  theine  with  the  evolution  of  peroxyde  of 
nitrogen  and  the  formation  of  a  compound,  which,  on  the  addition 
of  ammonia,  develops  the  splendid  purple  colour  which  character- 
ises a  solution  of  murexid,  obtained  by  the  same  means  from  uric 
acid.  The  purple  reaction,  showing  the  presence  of  theine  murexid, 
is  most  readily  developed  by  adding  theine  to  a  mixture  of  hydro- 
chloric acid  and  potassic  chlorate,  evaporating  to  dryness,  and  then 
adding  ammonia.  Amalic  acid  is  the  intermediate  product  corre- 
sponding to  alloxan,  and  like  this  body,  it  stains  the  skin  pink. 

The  aroma  of  tea  is  due  to  the  volatile  oil.  It  exists  in  the  pro- 
portion of  0*79  per  cent,  in  green  tea,  and  0*6  in  black  (Mulder). 
The  tannic  acid  forms  from  13  to  18  per  cent.  The  dried  leaf  also 
contains  28  per  cent,  of  albumin. 

Action. — The  volatile  oil  is  a  powerful  stimulant  and  inebriant, 
and  it  is  on  this  account  that  the  dried  leaf  is  not  used  in  China 
until  it  has  lost  a  considerable  portion  of  this  constituent  by  keep- 
ing it  for  a  year.  Owing  to  the  large  quantity  of  tannic  acid  con- 
tained in  tea  it  is  a  powerful  astringent,  and  as  tea  is  so  frequently 
and  constantly  used,  this  property  must  not  be  overlooked.  Con- 
stipation is  not  the  only  result  of  this  oversight,  for  we  now  and 
then  discover  that  a  patient  who  is  unable  to  digest  any  kind  of 
solid  food,  is  inadvertently  swallowing  leather  formed  by  the  ad- 
dition of  jelly  (gelatin)  to  a  cup  of  strong  tea. 

2    Y 
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But  the  essential  properties  of  tea  depend  on  theine.  The  effects 
of  this  alkaloid  are  evidently  the  result  of  a  stimulant  and  tonic 
action  on  the  nervous  system  generally;  the  cerebral  functions  are 
stimulated,  the  motor  activity  increased,  and  the  reflex  movements 
are  accelerated — the  result  being  a  general  feeling  of  refreshment 
and  invigoration.  In  excessive  doses  and  in  the  lower  animals  these 
effects  are  ^'ery  observable,  and  may  rise  to  wakefulness  or  even 
slight  delirium  and  restlessness,  with  cardiac  and  pulmonary  excite- 
ment. In  delicate  and  highly  nervous  persons  strong  tea  and  coffee 
(iommonly  produce  wakefulness  and  restlessness,  often  with  dis- 
tressing palpitation;  and  these  effects  are  most  marked  in  persons 
who  inherit  a  tendency  to  irritability  of  the  reflex  movements;  thus 
I  have  known  attacks  of  sneezing,  hiccup,  or  respiratory  oppression 
to  be  invariably  induced  by  the  ordinary  use  of  tea  or  coffee  in 
certain  persons  who  inherit  a  tendency  to  spasmodic  asthma,  but 
who  are  otherwise  robust  and  destitute  of  "  nervousness'^  in  the 
ordinary  sense  of  that  word.  The  absurd  theory  that  the  stimulant 
effects  of  theine  are  due  to  a  diminution  of  the  oxydising  processes 
has  been  disproved  by  several  observers  (see  e.g.  a  paper  by  Dr 
Squarey,  Trans.  Roy.  Med.  and  Chir.  Soc.  vol.  xlix.),  who  find  that 
the  urea  undergoes  no  diminution. 

Uses. — From  the  foregoing  observations  it  will  be  obvious  that 
there  are  many  persons  and  many  morbid  conditions  in  which  the 
use  of  tea  and  coffee  are  contraindicated;  and  since  the  effects  of  the 
abuse  of  these  natural  beverages  may  not,  and  indeed  often  are  not, 
attributed  to  their  proper  cause,  the  medical  attendant  will  often 
find  it  necessary  to  exert  uncommon  vigilance  in  tracing  them  to 
their  real  source,  and  especially  so  because  persons  exhibit  un- 
wonted, and  if  we  do  not  know  their  antecedents,  unexpected  idio- 
syncrasies with  respect  to  theine.  As  a  general  rule,  the  use  of  tea 
and  coffee  is  contraindicated  in  those  who  sleep  lightly,  and  who  are 
liable  to  emotional  disturbance  of  the  heart  or  lungs,  ds  in  hysteria, 
or  who  suffer  from  attacks  of  palpitation  dependent  on  valvular 
disease.  As  a  general  nervine  stimulant,  tea  has  proved  beneficial 
in  many  disorders  of  the  nervous  system  dependent  on  depression 
of  nerve  power;  thus  in  headache  and  neuralgia  proceeding  from 
exhaustion,  it  gives  great  relief.  Its  influence  in  these  conditions 
resembles  that  of  quinia,  and  indeed  the  use  of  strong  coffee  has 
been  found  decidedly  beneficial  in  the  treatment  of  intermittent 
fever.  In  the  treatment  of  continued  fever,  and  the  prostration  of 
acute  diseases  generally,  the  influence  of  tea  and  coffee  is  com- 
monly overlooked  and  attributed  to  other  medicines;  but  there  is 
no  doubt  that  the  judicious  use  of  these  beverages  contributes 
largely  to  the  sustenance  and  restoration  of  the  nerve  power.  It 
would  be  well,  indeed,  if  they  were  employed  in  these  conditions  in 
a  more  systematic  manner,  and  in  the  place  of  other  remedies,  such 
as  ammonia,  which  is  often  prescribed  when  the  condition  of  the 
patient  is  averse  from  its  use.  As  a  means  of  arousing  the  nervous 
system  when  oppressed  by  narcotics,  coffee  and  tea  are  valuable, 
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and  so  also  in  spasmodic  asthma,  when  the  patient  is  exhausted  by 
the  attack,  and  the  bronchial  muscular  fibre  wants  the  stimulus  and 
tone  required  to  relieve  the  lungs  of  accumulated  secretion. 

Doses, — In  using  tea  medicinally,  prolonged  infusion  must  be 
avoided,  to  prevent  as  much  as  possible  the  solution  of  astringent 
matter,  unless,  as  in  enteric  fever,  or  poisoning  by  the  alkaloids  and 
metallic  salts,  the  ingestion  of  tannic  acid  is  desired.  In  cases  where 
from  prostration,  deglutition  is  difficult,  theine  may  be  given  in  solu- 
tion in  a  small  quantity  of  fluid,  or  subcutaneously.  The  dose  by  the 
mouth  is  from  I  to  4  grains,  by  the  subcutaneous  tissue  5  to  I  grain. 

In  poisoning  by  narcotics,  strong  black  coff'ee  or  tea  should  be 
given,  after  evacuation  of  the  contents  of  the  stomach,  freely  and 
after  short  intervals.  For  medicinal  use  "  green  tea''  is  most  ap- 
propriate. 

Sapindace^,  Juss.      Soap  worts. 

The  general  characters  of  this  order  are  well  illustrated  in  the  horse-chestnut. 
They  are  called  soapworts,  because  the  fruits  of  many  species  contain  a  sapo- 
naceous principle,  by  virtue  of  which  they  form  a  lather  with  water.  The 
order  is  known  by  their  unsymmetrical  flowers,  the  appendages  of  the 
petals,  arillated  seeds,  and  a  curved  embryo,  which  in  the  snake-nut  is  coiled 
up.  It  furnishes  a  variety  of  dissimilar  products,  amongst  which  may  be 
enumerated  the  delicious  "  lit chi- nuts  "  and  its  allies  the  produce  of  species 
of  Nephelium;  the  arrow-poison  of  Guiana,  prepared  by  the  natives  from 
Paullinia  Cururu,  and  other  species;  and  the  Guarana  bread.  Through  several 
genera  the  order  closely  approaches  the  Aceraceae. 

^SCULUS  HIPPOCASTANUM.     The  Horse-chestnut. 

The  bark  of  this  plant  or  the  husk  of  the  seed  is  bitter  and 
astringent,  and  the  kernel  contains  a  little  of  the  saponaceous  prin- 
ciple which  is  so  largely  found  in  some  plants  of  this  order.  The 
bark  also  contains  the  remarkable  glucoside  called  esculin  or  poly- 
dirome  C21H24O13,  a  bitter  crystalline  substance,  very  soluble  in 
water,  and  remarkable  for  the  fluorescent  power  of  its  solution, 
which  is  colourless  by  transmitted,  and  deep  blue  by  reflected  light. 
Acids  destroy  this  property  and  alkalies  increase  it.  When  boiled 
with  acids  esculin  is  resolved  into  glucose,  and  esculetin,  Cg'H.(P^, 
which  separates  from  alcohol  in  laminae,  resembling  benzoic  acid. 
It  forms  with  alkalies  solutions  of  a  golden-yellow  colour. 

Uses. — The  bark  (as  an  infusion,  I  ounce  to  10  ounces  of  boiling 
water)  has  been  prescribed  as  a  tonic  and  febrifuge. 

PAULLINIA  SORBILIS.  The  Guarana. 
The  seeds  of  this  plant  furnish  the  Guarana  bread  so  highly 
esteemed  by  the  natives  of  Brazil.  The  seeds  contain  a  considerable 
quantity  of  fixed  oil,  a  little  resin,  starch,  and  gum,  and  about  5 
per  cent,  of  theine  (see  p.  705),  and  it  is  to  this  last  named  consti- 
tuent that  its  valuable  properties  are  due.  The  Brazilians  form  the 
pounded  seeds  into  round  or  oblong  cakes  (Guarana  bread),  and  when 
they  use  it  they  form  an  emulsion  by  pounding  a  portion  in  water 
and  sweetening  the  fluid.  "  Guarana  paste,"  formed  by  mixing  the 
X)owdered  seeds  with  water  and  drying  the  mass  in  the  sun  or  by  a  • 
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fire,  occurs  in  tlie  form  of  hard  brownish-black  cakes  resembling  cocoa, 
of  a  bitterish  astringent  taste  and  peculiar  odour,  partly  soluble  in 
water.     It  may  be  used  as  cocoa. 

Action  and  Uses. — See  Theine.  The  Brazilians  esteem  Guarana 
to  be  stomachic,  febrifuge,  and  aphrodisiac. 

Byttneriace^,  B,  Brown,     The  Cocoa  Family. 

These  plants  belong  to  the  Malval  alliance,  and  are  distinguished  by  their 
monadelphous  stamens  and  2-celled  introrse  anthers. 

THEOBROMA  CACAO,  Linn.     Cocoa  or  Cacao-tree. 

This  small  tree  furnishes  a  product  which  is  extremely  useful 
both  as  food  and  medicine.  It  is  a  native  of  Mexico,  but  extensively 
cultivated  in  the  West  India  Islands,  and  is  remarkable  for  its 
yellow  cucumber-like  capsules,  hanging  from  the  sides  of  the  trunk 
and  branches. 

Characters.  —  Leaves  large,  oblong-lanceolate.  Flowers  in  axillary 
clusters,  reddish.  Sepals  and  petals  5.  Stamens  15,  adherent  at  the  base. 
Style  5-fid.  Fruit  indehiscent,  oval,  large,  yellow,  with  a  thick  fleshy  capsule, 
5-celled,  each  cell  having  from  8  to  10  ovoid  seeds,  piled  one  upon  another, 
and  covered  by  a  membranous  and  succulent  aril. 

1.  TheobromaB  semina.     Cocoa  Seeds. 
They  contain  about  88  per  cent,   of  kernel,  and  this  yields  55 

percent,  of  ^' cocoa-hutt'er,^'  17  of  vegetable  albumin,  22  of  sugar, 
gum,  starch,  and  cellulose,  and  from  1*2  to  1*5  per  cent,  of  theo- 
bromine. Cocoa-butter,  or  oil  of  theobromine,  is  described  below. 
Theobromine  CjHgN402,  agrees  very  closely  in  its  chemical  and 
physiological  properties  with  caffeine  or  theine,  which  is  in  fact  a 
methyle-compound  of  theobromine.  Theobromine  is  slightly  bitter; 
it  is  sparingly  soluble  in  boiling  water,  and  still  less  so  in  alcohol 
and  8ether.  The  aroma  of  cocoa  is  developed  by  roasting  the  seed, 
and  '^cocoa-nibs'^  are  simply  the  roasted  kernels  slightly  crushed. 
The  other  forms  of  cocoa  are  made  by  grinding  the  roasted  kernels 
into  a  paste  between  hot  rollers,  and  mixing  it  with  starch  and 
sugar.  Chocolate  is  also  an  artificial  compound,  prepared  by  mixing 
the  cocoa  paste,  prepared  as  just  mentioned,  with  sugar,  starch, 
vanilla,  cinnamon,  &c. 

"  Much  of  the  common  chocolate  sold  in  England  is  a  mixture 
composed  of  the  cake  from  which  cocoa-butter  has  been  expressed, 
roasted  peas  and  maize,  or  potato  fiom^,  to  which  a  sufiicient  quantity 
of  brown  sugar  or  treacle  and  mutton  suet  has  been  added  to  make 
it  adhere  together''  (Gooley). 

Action.  Uses. — Both  cocoa  and  chocolate  form  the  basis  of  very 
nourishing  and  agreeable  beverages  (whence  the  name  of  Theobroma, 
or  food  for  the  gods),  devoid  of  the  astringent  properties  of  tea  and 
coffee,  but  apt  to  disagree  with  some  people  on  account  of  the 
quantity  of  oily  matter  they  contain. 

2.  Theobromae  oleum,  F.B.     Oil  of  Theobroma  or  Cocoa-butter, 

A  concrete  oil  obtained  by  expression  and  heat  from  the  ground  , 

seeds  of  Theobroma  Cacao.  jl 
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Characters  and  Constituents, — Of  the  consistency  of  tallow ;  colour 
yellowish;  odour  resembling  that  of  chocolate;  taste  bland  and 
agreeable;  fracture  clean,  presenting  no  appearance  of  foreign  matter. 
Does  not  become  rancid  on  exposure  to  the  air.  Melts  at  about 
95°. 

The  fat  is  composed  of  stearin  and  palmitin,  with  only  a  small 
quantity  of  olein.  By  saponification  it  is  resolved  into  the  fatty 
acids  of  these  compounds  and  glycerin. 

Pharmaceutical  Uses. — The  preparation  of  the  following  supposi- 
tories:— Suppositoiia  acidi  tannici,  S.  hydrargyri,  S.  morphise,  in 
each  of  which  it  forms  a  little  less  than  half  the  weight. 

CiSTACE^,  Dec.     Eockroses. 

This  family  includes  plants  which  yield  ladanum,  a  fragrant  resin, 
formerly  celebrated,  but  now  little  employed.  It  is  procured  in 
the  Levant  from  species  of  Cistus,  such  as  C.  creticus,  C.  odoriferus, 
&c.,  and  can  only  be  obtained  pure  in  the  situations  where  it  is 
produced.  It  has  a  very  agreeable  odour,  from  the  presence  of  a 
volatile  oil.  It  was  formerly  employed  as  a  stimulant,  more  recently 
as  an  expectorant,  and  continues  to  be  esteemed  by  the  Turks,  who 
use  it  as  a  perfume  and  fumigation. 

MALVACEyE,  Juss.     The  Mallow  Family. 

Alternate,  palmilobed,  stipulate  leaves;  valvate  asstivation  of  the  sepals 
and  twisted  aestivation  of  the  petals ;  inde:P.nite  monadelphous  stamens,  with 
1  -celled  reniform  anthers,  are  the  distinguishing  marks  of  this  order.  They 
are  innocuous  plants,  abound  in  mucilage,  and  furnish  cotton. 

MALVA  SYLVESTRIS,  Linn.     The  Common  Mallow. 

The  mallow  is  found  in  most  parts  of  Europe,  by  hedges,  roads,  and 
in  waste  places,  flowering  from  June  to  August.  It  is  the  MaAotx^ 
KYi7:'2vr7}  of  Dioscorides.     It  is  not  now  officinal. 

Characters. — The  root  is  perennial  and  branched ;  the  stem  erect  or  ascend- 
ing, branched,  the  petioles  and  peduncles  hirsute;  leaves  reniform,  with  5  to 
7  crenate  lobes.  Peduncles  axillary,  erect,  even  after  flowering.  Calyx  usually 
surrounded  by  three  narrow  bracteoles.  Petals  rose-coloured  and  purple- 
veined  ;  the  valves  of  the  carpels  margined,  reticulated,  and  rugose  when  ripe. 
—Eng,  mt.  pi.  671. 

Common  mallow,  like  the  round  leaved  and  other  species,  is  with- 
out odour,  but  has  a  mild  mucilaginous  taste,  imparting  this  pro- 
perty to  water,  which  dissolves  the  mucilage,  its  chief  constituent, 
along  with  a  small  portion  of  bitter  extractive.  Either  this  or 
M.  rotundifolia  was  employed  as  an  esculent  vegetable  by  the 
Eomans. 

Action.  Uses. — Demulcent.  An  infusion  ol  the  root  sweetened 
with  sugar  forms  a  useful  drink  when  the  throat  is  dry  or  sore. 
The  decoction  may  be  similarly  employed,  either  for  fomentation 
or  injection,  or  the  herb  may  be  formed  into  an  emollient  cataplasm. 
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ALTHl^.A  OFFICINALIS,  Linn.     Marsh-mallow. 
F.  Guimauve,     G.  Eihischwurzel. 
This  plant  is  found  in  marshy  situations  in  this  country  and  on  the 
Continent,  and  is  the '  Ax3oiU  of  Dioscorides.    It  is  seldom  employed 
in  England. 


Fig.  123. — Althe'a  officinalis.    1^  styles  ?  2,  stamens  ;■  3,  calyx  ^  4,  iiivoiticre. 

Characters.— Root  perennial,  tap-shaped^  whitish.  Stems  2-3  feet  higb^ 
erect,  soft,  and  hairy.  Leaves  soft  and  woolly  on  both  sides,  nnequally 
crenate,  cordate  or  ovate  in  shape,  the  lower  5  and  the  upper  3  lobed  ; 
peduncles  axillary,  many-Howered,  much  shorter  than  the  leaf.  Flowers  of  a 
pale-bluish  colour.  Calyx  double,  the  exterior  involucel  6  to  9  cleft,  the  in- 
terior 5-M.     Carpels  arranged  as  in  Malva. — Eng.  Bot.  pi.  147. 

Althese  radix.    Marsh-malloiv  Root. 

Characters  and  Constituents.  —  The  roots,  as  nsually  seen,  arc 
whitish,  being  deprived  of  their  epidermis;  outside  they  are  natu- 
rally of  a  dirty  yellow  colour,  but  white  on  the  inside,  long,  fusi- 
form, fleshy,  and,  like  the  leaves,  without  odour,  but  having  a  bland, 
mucilaginous,  or  rather  a  viscous  taste. 

They  contain  25  per  cent,  of  hassorin  (C12H2QO10)  or  althea  mut:i- 
lage  (see  Linseed,  p.  713),  from  1  to  2  per  cent,  of  asparagln 
{C^1I^'N2^3^^2^)^  ^  neutral  inert  principle,  crystallising  in  bold, 
colourless  rhombic  prisms  or  octohedra.  It  is  decomposed  in  con- 
tact with  albuminous  matters  into  succinate  of  ammonia,  and  by  the 


COTTON  PLANTS.  71  1 

action  of  acids  or  prolonged  heat  into  aspartate  of  ammonia.  The 
presence  of  the  former  of  these  substances  in  roots  that  have  been 
long  preserved  gives  the  decoction  a  yellowish  colour  and  rancid 
taste.  The  root  also  contains  starch,  a  little  sugar,  and  fixed  oil, 
and  its  bark  a  trace  of  tannin. 

Action,     Uses. — Demulcent  and  emollient.    It  is  used  in  the  form 
of  decoction,  syrup,  and  lozenge. 
Syrupus  Altheae.     Syrup  of  Marsh-mallow. 

Preparation. — Macerate  1-|  ounce  of  marsh-mallow  root,  dried  and 
sliced,  in  1  pint  of  cold  loater  for  twelve  hours.  Press  out  the  liquor, 
and  strain  through  linen.  Then  add  3  pounds  of  sugar,  or  twice 
the  weight  of  the  strained  liquid,  and  dissolve  with  a  gentle  heat. 
Lastly,  when  cold,  add  ^  fluid  drachm  rectified  spirit  to  each  fluid 
ounce. — {Pharm.  Lond.) 

Dose. — 1  to  5  drachms.     Chiefly  used  to  allay  irritable  cough. 

GOSSYPIUM,  Linn,     SPECIES  VARI^.     Cotton  Plants. 

Cotton  has  been  characteristic  of  India  from  the  earliest  times. 
The  first  distinct  notice  of  it  is  in  the  Book  of  Esther,  i.  6,  where 
its  Sanscrit  name  Jcarpas  is  translated  g7^een  in  our  Bible.  Hero- 
dotus and  Ctesias  notice  it;  but  it  was  not  till  the  invasion  of  Indki 
by  Alexander  that  the  Greeks  were  acquainted  with  the  plant  (see 
Theophrastus  and  Pliny).  Europe,  until  lately,  has  been  supplied 
chiefly  from  America,  where  two  distinct  species  are  indigenous, — 
G.  Barhadense,  yielding  the  cotton  from  the  United  States;  and 
G.  Peruvianum  or  acuminatum,  that  which  is  produced  in  South 
America.  India  also  has  two  distinct  species,  G.  herhaceum  or  Indi- 
Gum,  the  common  cotton  of  India,  which  has  spread  to  the  south  oi' 
Europe;  and  G.  arhoreum,  or  tree  cotton,  which  yields  little,  if  any, 
of  the  cotton  of  commerce. 

Characters. — Large  or  small  shrubs,  one  forms  a  tree.  Leaves  alternate, 
more  or  less  palmilobed,  usually  covered,  as  well  as  the  yoimg  branches,  with 
little  black  dots,  and  the  nerves  below  have  one  or  more  glands.  Calyx 
double ;  the  exterior  (involucel)  larger  than  the  interior,  in  three  large  leaflets, 
cordate  at  the  base,  entire,  toothed,  or  deeply  cut.  The  interior  or  true  calyx 
is  one-leafed,  cup-shaped,  and  with  an  obtusely  quinquifid  margin.  The 
Jlowers  are  large  and  showy,  more  or  less  yellow  or  red,  consisting  of  five 
^e^aZs  united  at  their  base,  subcordate,  flat,  and  spreading.  Stamens  nume- 
rous, filaments  united  below  and  adhering  to  the  petals,  free  above,  with  small 
kidney-shaped  anthers.  Style  dividing  into  three,  sometimes  into  five  stigmas. 
Capsule  roundish,  oval  or  pointed,  3  to  5  celled,  and  3  to  5  valved  at  the  apex, 
with  loculicidal  dehiscence.  Each  cell  contdins  from  3  to  7  ovoid  seeds,  from 
the  seed-coats  of  which  arise  the  coma  or  "  cotton." 

Gossypium,  P.B.     Cotton  Wool. 

The  hairs  of  the  seed  of  various  species  of  Gossypium,  carded. 

Characters  and  Composition. — The  hairs,  coma,  or  cotton,  consist 
of  tubular  fibre  cells,  readily  distinguished  by  the  microscope  from 
the  fibres  of  flax  (see  p.  713).  They  are  transparent,  flattened, 
£Kid  twisted,  and  present  a  double  contour  line.      Under  water 
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they  appear  like  distinct,  flat,  narrow  ribands,  marked  at  intervals  by 
a  transverse  line,  wbicb  indicates  tbe  end  of  a  cell.  This  twisted 
nature  of  the  cotton  fibre  is  probably  the  reason  why  cotton  cloth  is 
not  so  well  fitted  as  linen  for  surgical  dressings.  But  being  a  worse 
conductor  of  heat  than  linen,  it  is  well  suited  for  inner  clothing, 
where  the  object  is  to  preserve  uniformity  of  temperature,  as  it  will 
retain  heat,  and  protect  the  body  from  sudden  changes  of  tempera- 
ture. 

Cotton  is  almost  pure  cellulin,  C^gHgQOig  (see  p.  310). 

Action  and  Uses. — ^^Cotton  affords  a  most  perfect  protection  to  a 
painful  or  excoriated  surface,  and  by  preventing  excessive  evapo- 
ration from  the  skin  preserves  it  from  too  rapid  or  too  great  a 
reduction  of  temperature.  It  is  a  grateful  application  to  burns,  and 
to  tender  surfaces  produced  by  erythema,  intertrigo,  or  a  blister; 
and  may  be  very  serviceably  employed  in  erysipelas  and  rheumatic 
fever.  Great  comfort  is  obtained  in  the  latter  diseases  by  envelop- 
ing the  inflamed  joints  in  cotton  wool,  and  it  acts  most  beneficially 
by  preventing  the  great  changes  of  temperature  to  which  the  sweat- 
ing parts  are  so  liable.  It  may  be  employed  to  arrest  haemorrhage, 
as  by  entangling  the  blood  it  causes  the  more  speedy  separation  of 
the  fibrin  and  the  formation  of  a  clot. 

Pharmaceutical  Use. — It  is  employed  in  the  preparation  of 
Pyroxylin  (p.  311). 

LiNACEiE,  Decand.     Th<e  Flax  Family. 

These  plants  are  closely  allied  to  the  Mallows.  They  are  distinguished  by 
the  exstipulate  leaves,  fugitive  flowers,  imbricated  aestivation  of  the  sepals. 
The  stamens  are  definite,  and  only  united  below  into  a  ring.  They  are  dis- 
tinguished from  Geraniacese  by  their  distinct  styles.  The  Linacese  are  re- 
markable for  the  tenacity  of  the  inner  fibre  of  the  bark,  for  the  mucilaginous 
covering  of  the  seed,  and  the  abundance  of  drying  fixed  oil  often  contained  in 
it.     A  few  are  bitter  and  purgative. 

LINUM  USITATISSIMUM,  Linn.     Flax. 

Flax  was  cultivated  in  Egypt  at  very  early  periods.  It  is  so  at 
the  present  day  from  the  north  of  Europe  to  the  south  of  India; 
and  it  is  not,  therefore,  easy  to  ascertain  where  it  is  indigenous. 

Characters. — Annual,  with  a  slender  root,  small,  simple,  erect  stem,  about  \h 
feet  in  height,  and  terminating  in  a  corymbose  panicle  of  flowers.  Leaves  alter- 
nate, sessile,  linear-lanceolate,  smooth.  Petals  sky-blue,  with  twisted  aesti- 
vation, fugitive.  Sepals  ovate,  acuminate,  nearly  equal  to  the  capsule  in  length. 
Capsule  roundish,  about  the  size  of  a  pea,  containng  10  seeds  {linseed)  sepa- 
rating into  5  carpels,  each  containing  2  seeds  separated  by  a  thin  partition . 
Seed  with  a  minute  quantity  of  albumin,  forming  an  investment  to  the  large 
embryo,  which  is  composed  of  a  pair  of  plano-convex  cotyledons,  converging 
into  a  straight  pointed  radicle. —  Woodv.  Med.  Bot.  pi.  3. 

Flax,  as  it  is  well  known,  is  prepared  from  the  above  plant  by 
steeping,  stripping  off  the  bark,  and  then  beating,  so  as  to  separate 
the  fibres.  Litien  and  cambric  are  prepared  from  it,  the  latter 
dift'ering  from  the  former  in  its  fineness,  and  in  being  obtained  from 
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plants  wliicli  are  more  thickly  sown.  Linen,  as  clothing,  is  cool, 
being  a  better  conductor  of  heat  than  cotton;  and  when  the 
skin  is  covered  with  perspiration,  or  exposed  to  cold,  it  feels  cool. 
The  fibre  of  flax  is  straight,  almost  solid,  soft,  and  glistening;  it  is 
therefore  less  irritating  than  the  twisted  fibre  of  cotton,  from  which 
it  is  distinguished  by  its  pointed  extremities  and  smooth  woody 
structure.  Hence  lint,  which  is  prejDared  by  scarifying  the  surface 
of  soft  coarsely- woven  linen  cloth,  and  then  scraping  the  cut  fibres 
into  a  downy  layer,  is  so  much  preferable  to  cotton  for  surgical 
dressings.  Tow  consists  of  the  short  coarse  fibres  of  the  flax,  which 
are  removed  in  the  process  of  hackling.  The  finer  sorts  are  of  great 
use  to  the  medical  man :  thus  poultices  may  be  spread  upon  a  plane 
of  tow;  it  forms  a  good  padding  for  splints,  and  should  always  be 
used  instead  of  sponges  in  cleansing  wounds.  Its  employment  for 
this  latter  purpose,  and  in  place  of*  poultice  cloth,  cannot  be  too 
strongly  advocated,  for  both  poultice  cloths  and  sponges  are  often 
the  means  of  propagating  erysipelas,  hospital  grangrane,  and  septic- 
emia,— bad  consequences  which  could  never  result  from  the  use 
of  tow,  because  it  is  never  used  a  second  time. 

1.  Lini  semina,  P.B.     Linseed. 

The  seeds  of  L.  usitatissimum,  cultivated  in  Britain. 

Characters  and  Constituents. — Small,  oval,  pointed,  flat,  with  acute 
edges,  smooth,  polished,  brown  externally,  yellowish-white  within, 
of  a  mucilaginous  oily  taste. 

Linseed  is  composed  of  mucilage,  or  bassorin,  oil,  and  albumin. 
The  mucilage  constitutes  about  15  per  cent,  of  the  entire  seed;  it  is 
wholly  contained  in  the  epidermic  layer  of  the  testa  or  envelope  of 
the  seed.  It  is  soluble  in  cold  or  hot  water,  and  when  freed  from 
mineral  matters  has  the  same  composition  as  althea  mucilage,  viz., 
C^^2(P\0'  The  aqueous  solution  is  precipitated  by  alcohol,  nitrate 
and  chloride  of  mercury,  and  the  acetates  of  lead.  Boiling  nitric 
acid  converts  it  into  mucic  and  oxalic  acids.  Alkalies  convert  it 
into  gum  (arabin).  The  oil  forms  about  30  per  cent,  of  the  seed, 
and  is  contained  in  the  albumen  and  em])ryo.  It  is  fully  described 
as  Oleum  lini.  The  rest  of  the  seed  is  composed  of  25  per  cent,  of 
albumin  or  legumin  and  a  little  sugar,  which  make  the  cake  from 
which  the  oil  has  been  expressed  so  valuable  a  food  for  cattle.  The 
mineral  constituents  amount  to  nearly  8  per  cent. ;  they  are  chiefly 
contained  in  the  testa  or  husk,  and  are  composed  of  phosphates. 
The  testa  also  contains  a  minute  quantity  of  tannic  acid.  Starch  is 
altogether  absent  from  the  ripe  seed. 

Action.  .  Uses. — Topically,  emollient  and  demulcent.  It  is  used 
in  the  form  of  infusion  and  cataplasm. 

2.  Oleum  Lini,  P.B.     Linseed  Oil,  expressed  without  heat. 

The  seeds  contain  about  one -third  their  weight  of  fixed 
oil. 

Characters. — It  is  viscid,  yellow,  with  a  faint  odour  and  olea- 
ginous taste. 
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The  oil  contained  in  tlie  kernel  of  the  seeds,  and  obtained  from 
them  by  expression,  may  be  either  cold  drawn,  or,  as  nsually  ob- 
tained, after  the  seeds  have  been  subjected  to  a  heat  of  200°.  As 
in  tlie  case  of  castor  oil,  linseed  oil  is  paler,  with  less  odour  and 
taste  when  prepared  without  heat. 

The  sp.  gr.  is  0'902.  It  remains  liquid  a1;  0°;  is  soluble  in 
alcohol  and  in  aether;  and  differs  from  olive,  almond,  rape,  and  colza 
oils  in  possessing  the  property  of  drying  into  a  varnish  on  ex- 
posure to  the  air.  It  enjoys  this  property  in  common  with  poppy, 
walnut,  and  cod-liver  oils-.  In  drying,  linseed  oil  increases  from  10 
to  12  per  cent.,  and  the  process  is  greatly  facilitated  by  l)oiling  the 
oil  with  oxyde  of  lead.  By  saponification  linseed  oil  is  resolved 
into  glycerin  and  linoleic  acid,  C^p^H^gOg .  This,  when  exposed  in 
thin  layers  to  the  air,  gradually  increases  in  weight,  and  is  con- 
verted into  a  colourless  resinoid  substance,  called  by  Mulder  oxy- 
linoleic  acid,  CjgH260-,H20.  At  212°  it  loses  water,  becomes  of  a 
blood-red  colour,  and  forms  linoxyn,  C32Hf^40;^;,^,  Linseed  oil 
becomes  blood-red  from  the  production  of  this  substance  when 
acted  upon  by  acids  and  alkalies.  When  exposed  to  a  high  tem- 
perature for  some  hours  the  oil  is  converted  into  a  dark  tenacious 
mass,  which,  as  it  cools,  may  be  drawn  into  threads.  This  sub- 
stance, when  mixed  with  lamp-black,  constitutes  printers^  ink.  If  it 
be  boiled  for  some  hours  with  dilute  nitric  acid,  it  is  converted 
into  artificial  caoutchouc. 

Common  linseed  oil  obtained  by  expression  at  a  steam  heat  of 
200°,  by  which  means  the  seeds  are  made  to  yield  about  5  per  cent, 
more,  is  of  a  deep  amber  colour,  and  disagreeable  odour  and  taste. 
The  cold-drawn  oil  soon  assumes  the  same  characters. 

Linseed  oil  is  sometimes  used  for  adulterating  other  oils.  Its 
presence  in  olive  oil  may  be  detected  by  its  solubility  in  alcohol, 
and  the  coloration  by  acids  and  alkalies.  Calvert  states  that  both 
linseed  and  hempseed  oils  turn  green  with  sulphuric  acid,  sp.  gr. 
1*47,  and  that  they  may  be  distinguished  by  means  of  nitric  acid  of 
sp.  gr.  1'18,  which  turns  oil  of  hempseed  green,  but  does  not  affect 
the  colour  of  linseed  oil. 

Action.  Uses. — Emollient  and  cathartic.  Chiefly  used  exter- 
nally.    (See  Linimentum  calcis.) 

Dose. — 4  fluid  drachms  to  1  fluid  ounce  as  cathartic. 

3.  Infusum  Lini,  P.B.     Infusion  of  Linseed. 

Preparation. — Infuse  160  grains  of  Unseed,  and  60  grains  of  fresh 
liquorice  root  sliced,  in  10  fluid  ounces  of  boiling  water,  in  a  covered 
vessel  for  four  hours,  and  strain  through  calico. 

A  pleasant  infusion  may  be  formed  by  merely  steeping  ^  ounce 
of  the  seeds  in  a  pint  of  boiling  water,  and  rendering  it  more  palat- 
able by  the  addition  of  sugar  and  some  aromatics,  as  mint,  lemon 
peel,  &c.  The  decoction  is  more  suitable  for  fomentation  and 
enemata,  as  it  separates  more  of  the  oil,  but  is  on  this  very  account 
less  agreeable  for  internal  use. 
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Dose. — It  may  be  taken  ad  libitum  for  cough,  sore  throat,  laryn- 
gitis, and  to  sooth  the  month  in  fever. 

Incompatibilities. — Alcohol  and  metallic  salts. 

4.  Farina  Lini,  P.B.     Linseed  Meal. 

The  cake  of  linseed  from  which  the  oil  has  been  pressed,  reduced 
to  powder.  It  is  employed  in  the  preparation  of  the  following 
poultices: — Cataplasma  lini.,  C.  carbonis,  C.  conii,  C.  sinapis,  and 
C.  sodse  chloratse. 

5.  Cataplasma  Lini,  P.B.     Linseed  Poultice, 

Preparation. — Mix  4  ounces  of  linseed  meal  gradually  with  10 
ounces  of  boiling  water,  then  add  ^  ounce  of  olive  oil,  constantly 
stirring. 

Here  the  oleaginous  and  mucilaginous  materials  being  mixed  up 
together,  and  the  properties  of  the  latter  elicited  by  the  hot  water, 
an  admirable  mixture  is  produced  for  making  an  excellent  and 
readily -made  emollient  poultice.  (If  powdered  linseed  is  used  the 
olive  oil  is  unnecessary.) 

The  linseed  meal  sold  in  France  has  been  found  adulterated 
with  some  refuse  oil  seed  powder,  mixed  frequently  with  a  little 
bran,  oatmeal,  and  almond  powder,  with  the  refuse  of  starch  manu- 
factories, and  often  some  rancid  oil. 

Linum  catharticum  (Purging  flax),  is  a  small  inconspicuous  plant 
which  grows  plentifully  on  dry  heaths  throughout  Britain.  It  has 
long  enjoyed  the  reputation  of  a  popular  purgative,  but  is  not  now 
included  in  the  Pharmacopoeias. 

PoLYGALACEiE,  Juss.     Milkworts. 

These  plants  are  allied  to  the  Violacese  and  Leguminosae,  but 
they  are  quite  distinct  from  both.  The  characteristics  of  the 
order  are  the  following: — Pedicels  with  3  bracts.  Sepals  5  irre- 
gular, 2  often  petaloid.  Petals  3.  The  anterior  (keel)  often 
bearded.  Stamens  3  or  4  and  distinct,  or  8  and  monadelphous, 
anthers  1 -celled.  They  are  possessed  of  astringent  and  emetic 
properties.  Like  the  Sapindaceae,  some  of  them  have  saponaceous 
qualities, 

POLYGALA  SENEGA,  Linn.     Senega. 
E.  Racine  de  Polygala  de  Virginie.     G.  Senega  Wurzel. 

This  plant  is  a  native  of  North  America. 

Characters. — A  small  perennial  plant  with  a  knotty  woody  root^  from  which 
aecend  a  few  annual  erect  simple  stems  from  6  to  12  inches  high,  smooth,  and 
occasionally  tinged  with  red  below.  Leaves  sessile,  bright  green  above. 
Flowers  in  a  terminal  spike,  small  dingy  white,  completely  resembling  those 
of  our  P.  vulgaris,  except  that  the  keel  is  beardless.  Capsule  elliptical, 
emarginate. — Steph.  and  Church,  Med.  Bot.  plate  103. 

The  root  of  this  plant  was  introduced  into  practice  in  1735,  by 
Dr  Tennant  of  Virginia,  who  learnt  from  the  Senagaroo  Indians 
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that  they  employed  it  as  an  antidote  against  the  bite  of  the  rattle- 
snake. It  is  chiefly  collected  in  the  north-western  parts  of  the 
United  States. 

1.  Senegae  radix,  P.B.     Senega  Root. 

The  dried  root  from  North  America. 

Characters  and  Constituents. — A  knotty  rootstock,  with  a  branched 

taproot,  of  about  the  thick- 
ness of  a  quill,  twisted  and 
keeled  by  a  cicatrix-like 
^elevation,  which  is  found 
in  the  convex  side  of  the 
bends ;  bark  yellowish- 
brown;  odour  sourish,  and 
somewhat  resemlDling 

Bcammony;  the  dust  ex- 
cites sneezing;  taste  sweet- 
ish, afterwards  sourish 
and  acrid,  causing  sali- 
vation ;  interior  woody, 
tasteless,  inert 

The  root  contains  sene- 
gin,  traces  of  volatile  oil, 
resin,  gum,  yellow  colouring 
w^atter,  malic  acid,  and  7 
per  cent,  of  sugar,  Sene- 
gin  or  polygalin  is  con- 
tained in  the  cortical  part, 
which  has  a  short  fracture. 
According  to  Procter,  the 
.Toot  yields  5^  per  cent, 
of  this  substance.  It  is 
closely  allied  to  saponin, 
^exists  as  a  white  amor- 
phous powder  which  is 
insoluble  in  cold  water 
and  in  aether;  it  is  soluble  in  alcohol  and  in  boiling  water,  with 
which  it  forms  a  feebly  acid  frothy  fluid,  like  a  weak  solution  of 
soap.  The  taste  is  first  sweet  and  then  pungent,  and  somewhat 
numbing.  It  excites  violent  sneezing.  It  is  decomposed  by  mineral 
acids  and  alkalies,  both  of  which  precipitate  a  jelly-like  substance 
called  sapogenm,  and  form  sugar  which  remains  in  solution.  With 
alkalies  the  solution  assumes  a  glaucous  tinge. 

Substitutes. — The  root  of  Panax  quinquefolium  (AiaeTicaji  Ginseng) 
is  sometimes  found  in  senega.  It  is  a  fine  spindle-shaped  root,  and 
cannot  be  mistaken  for  senega. 

Action.  Uses. — Senega,  as  indicated  by  its  acrid  taste,  is  possessed 
of  stimulant  properties;  it  increases  many  of  the  secretions,  acting 
as  a   sialogogue,   expectorant,    diaphoretic,    diuretic,   and  emme- 
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Fig.  124. — Pohjgala  Senega. 
two  large-veined  sepals 
seed. 


1,  flowers  s'howing  the 

2,  beardless  keel;  ?, 
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nagogiie;   and  in   large  doses  it  is   emetic  and  cathartic.      It   is 
chiefly  useful  in  chronic  bronchitis. 

Dose. — Of  the  powder  10  to  20  grains.  But  it  is  usually  given 
in  the  following  forms : — 

2.  Infusum  Senegse,  P.B.     Infusion  of  Senega. 

Prepared  by  infusing  -^  ounce  of  senega  root  bruised  in  10  ounces 
of  boiling  water  for  an  hour,  and  straining. 
Dose. — 1  to  2  fluid  ounces. 

3.  Tinctura  SenegaB,  P.B.     Tincture  of  Senega, 

Prepared  by  exhausting  2  J  ounces  of  senega  root  in  coarse  powder, 
with  1  pint  of  proof  spirit  as  directed  for  Tinctura  aconiti,  and 
obtaining  1  pint  of  the  tincture. 

Dose, — J  to  2  fluid  drachms. 

KRAMERIA  TRIANDRA,  Euiz  and  Pavon,     Rhatany. 

The  Ehatany  is  a  native  of  Peru,  growing  on  the  western  slopes 
of  the  Cordilleras,  especially  near  Huanuco  and  Lima,  where  it 
was  discovered  in  1779  by  Ruiz,  who  found  that  the  root  was 
employed  by  the  ladies  for  rubbing  the  teeth  and  strengthening 
the  gums. 

Characters. — A  low  woody  shrub,  with  a  greyish-silky  foliage  and  red 
flowers  ;  the  stem  is  much  branched,  the  brandies  procumbent,  the  younger 
portion  covered  with  silky  hairs,  the  roots  horizontal,  creeping.  The  leaves 
are  sessile,  oblong-ovate,  pointed,  and  silky.  The /lowers  are  solitary,  in  the 
axils  of  the  upper  leaves,  with  short  stalks.  The  calyx  consists  of  4  spread- 
ing sepals,  silky  externally,  but  smooth,  shining,  and  lake-coloured  inter- 
nally, though  not  visible  in  dried  specimens.  Petals  5,  unequal.  Stameiis 
3,  anthers  opening  by  a  double  pore  at  the  apex.  The  fruit  is  globular, 
leathery,  indehiscent,  about  the  size  of  a  pea,  covered  with  reddish-brown 
hooked  prickles  ;  one- celled,  with  one  seed,  the  other  being  abortive.  Seed 
inverse,  suspended,  without  albumen. — Fl.  Peruv.  1,  t.  93 ;  Steph.  and  Church, 
plate  72. 

The  dark-red  root  is  the  only  part  used  in  medicine.  It  is  called 
Peruvian  or  Payta  Rhatamj  and  Radix  Ratanhice. 

1.  Krameriae  radix,  P.B.     Rhatany  Root, 

The  dried  root,  imported  from  Peru. 

Cliaraders  and  Constituents. — Dense,  tough,  and  woody.  About 
an  inch  in  diameter  ;  branches  numerous,  long,  brownish-red,  and 
rough  externally;  reddish-yellow  internally,  strongly  astringent, 
tinging  the  saliva  red.  Some  of  the  pieces  are  not  so  thick  as  the 
little  finger,  and  as  the  loose  rough  cortex  contains  more  of  the 
active  principle,  these  are  to  be  preferred.  The  essential  consti- 
tuent, according  to  Witts tein,  is  ratanhia-tannic  acid,  an  amor- 
phous substance  allied  to  catechu-tannic  acid.  It  is  almost 
exclusively  contained  in  the  bark,  which  yields  20  per  cent.  It 
does  not  precipitate  tartar  emetic,  and  is  decomposed  by  dilute 
acids  into  ratanhia-red  CggHggOii,  and  sugar.  The  root  does  not 
contain  gallic  acid. 
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Varieties  of  Rhatany. — 1.  SavaniUa,  or  New  Granada  Rhatany, 
the  produce  of  Krameria  tomentosa.  This  variety  occurs  in  smaller 
pieces  than  the  Peruvian,  being  only  from  4  to  6  inches  long,  and 
usually  less  than  ^  inch  thick ;  it  is  also  well  distinguished  by  its 
dark-purplish  colour  and  thick  smooth  bark,  marked  with  longitu- 
diaal  furrows,  here  and  there  with  a  deep  transverse  crack. 
Sections  of  Peruvian  root  turn  grey  when  moistened  with  a  proto- 
salt  of  iron;  those  of  Savanilla  violet  (D.  Hanbury,  Pharmaco- 
graphia,  p.  76). 

2.  Para  or  Brazilian  Rhatany. — Resembles  Savanilla,  but  has  a" 
darker  tinge,  and  is  more  flexible.  The  bark  is  thick,  and  much 
cracked  transversely. 

3.  Chili  Rhatany,  the  produce  of  K.  cistoidea.  It  is  scarcely 
distinguishable  from  the  Peruvian, 

Incompatibilities. — Metallic  salts,  solutions  of  opium,  morphia, 
and  the  cinchona  alkaloids,  gelatin,  and  the  mineral  acids. 

Action  and  Uses. — Those  of  catechu.  It  is  astringent  and  tonic. 
It  is  chiefly  employed  in  mucous  fluxes  of  the  bowels  and  vagiaa. 
It  is  often  serviceable  in  bronchorrhoea  and  cystitis.  The  powder 
is  used  in  admixture  with  chalk,  orris  root,  and  myrrh,  as  a  dentri- 
flce.  In  this  form,  or  as  a  wash,  it  is  beneficial  in  irritable  or  con- 
gested conditions  of  the  gums. 

Dose  of  the  powder,  10  to  30  grains.  It  is  a  constituent  of  Pulvis 
catechu  compositus. 

2.  Extractum  Kramerise,  P.B.     Extract  of  Rhatany. 
Preparation. — Macerate  1  pound  of  rhatany  root  in  coarse  powder 

in  1^  pint  of  water  for  twenty-four  hours ;  then  pack  in  a  perco- 
lator, and  add  more  water  until  12  pints  have  been  collected^  or  the 
rhatany  is  exhausted.  Evaporate  the  liquor  by  a  water  bath  to 
dryness. 

The  extract  has  a  reddish-brown  colour,  and,  when  drj^,  a 
vitreous  and  shining  fracture,  and  yields  a  blood-red  powder,  bear- 
ing a  close  resemblance  to  kino.  That  imported  from  South 
America  used  to  be,  and  perhaps  still  is,  employed  for  adulterating 
port  wine. 

Dose. — 5  to  20  grains. 

3.  Infusum  KrameriaB,  P.B.     Infusion  of  Rhatany, 

Prepared  by  infusing  \  an  ounce  of  bruised  rhatany  root  in  10 
fluid  ounces  of  boiling  water  for  an  hour,  and  straining. 
It  is  a  deep  reddish-brown  fluid,  of  an  astringent  taste. 
Dose. — 1  to  2  fluid  ounces. 

4.  Tinctura  Krameriae,  P.B.     Tincture  of  Rhatany. 

Prepared  by  exhausting  2|  ounces  of  rhatany  root  in  coarse 
powder,  with  1  pint  of  proof  spirit.^  in  the  manner  prescribed  for 
Tinctura  aconiti,  and  obtaining  1  pint  of  the  tincture. 

Do6e. — I  to  2  fluid  drachms. 
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Canellace^,  Martius, 

CANELLA  ALBA,  Murray.    White  Canella. 

The  name  Canella,  a  diminutive  of  Canna,  was  at  one  time 
applied  to  the  cinnamon,  whence  its  French  name  Canella.  When 
the  present  plant  was  discovered  in  South  America,  it  was 
supposed  to  he  the  true  cinnamon,  and  called  by  its  then  name. 
The  earliest  full,  though  not  the  first  account,  was  given  by 
Monardes  {Glus.  Exot.  p.  323),  who  states  that  in  1540  an  expedi- 
tion was  sent  by  Pizarro  to  examine  the  province  Cumaco,  where 
this  cinnamon  was  said  to  be  found.  It  was  long  confounded  with 
Winter's  bark,  and  at  one  time  called  Winterania  canella  and 
sjmrious  Winter^ s  hark,  though  both  had  been  clearly  distinguished 
by  Sir  Hans  Sloane  in  Phil.  Trans.  1692. 

Canella  alba  is  a  tree  which  is  common  in  many  parts  of  the  West 
India  Islands  and  in  South  America,  frequently  on  the  sea-coasts, 
where  it  seldom  exceeds  twelve  or  fifteen  feet,  but  in  the  inland 
forests  it  attains  a  more  considerable  height.  It  is  propagated 
chiefly  by  wild  pigeons,  who  feed  on  its  berries.  The  tree  has  a 
straight  stem  and  branched  top,  and  a  good  deal  resembles  the 
Pimento. 


Fig.  125.— Canella  alba.    1,  flower;  2,  pistil  and  sepals;  3,  seed;  4,  fruit. 

Characters. — The  hark  is  whitish,  so  that  the  tree  is  at  once  distinguished 
irom  others.  The  leaves  are  alternate,  obovate,  entire,  the  younger  ones  pel- 
lucido-punctate ;  the  older  smooth,  shining,  exstipulate,  coriaceous,  without 
nerves.  The  flowers  are  in  terminal  corymbs,  small,  and  of  a  violet  colour, 
but  seldom  open.  SeiJals  3,  imbricate,  roundish.  Petals  5,  hypogynous, 
oblong,  twisted  in  aestivation.  Stainens  united  into  a  subcylindrical  tube. 
Anthers  21y  linear,  fixed  longitudinally  on  the  outside  of  the  tube.  Ovary 
free,  3-celled.  Style  cylindrical.  Stigma  2-lobed.  Berry  by  abortion  1  or 
2-celled ;  cells  2-3  seeded;  seeds  one  above  the  other,  kidney-shaped, 
beaked,  black,  and  shining.     Embryo  within  fleshy  albumen  in  the  beak  of 
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the  seed,  curved,  and  roundish  ;  cotyledons  Imear. — Sloane,  Jam.  ii.  t.  191, 
f.  2 ;  Swartz,  Linn.  Trans,  i.  vol.  viii. ;  fructif.  Gcertner,  i.  373,  t.  77. 

1.  Canellae  albae  Cortex,  P.B.     Canella-alba  Bark. 

It  is  imported  from  the  West  Indies.  The  bark  is  removed  from 
the  tree  with  an  iron  instrument,  and  is  then  deprived  of  its  epider- 
mis and  dried  in  the  shade. 

CJiaracters  and  Constituents. — In  quills  or  broken  pieces,  hard,  of 
a  yellowish- white  or  pale  clove-like  odour  and  an  acrid  peppery 
taste.  The  essential  constituent  is  a  volatile  oil,  about  0*9  per  cent 
of  which  may  be  obtained  by  distillation  of  the  bark  with  water ; 
it  is  of  a  reddish  colour,  acrid  to  the  taste,  and  of  a  fragTant  odour. 
It  resembles  cajuput  and  oil  of  cloves  in  some  of  its  physical 
characters  and  chemical  relations,  smelling  remotely  like  a  mixture 
of  the  oils  of  cloves  and  cajuput,  and  containing  both  eugenic 
acid  and  cajuputol — the  essential  constituents  of  these  oils.  Water 
extracts  a  little  of  the  aromatic  oil,  a  bitterish  extract,  and  a  little 
Tnannite,  which  was  described  by  Petroz  and  Eobinet  as  canellin; 
also  a  little  starch  and  gum.  When  incinerated  the  bark  yields 
6  per  cent,  of  ash,  chiefly  composed  of  carbonate  of  lime. 

The  bark  is  completely  free  from  tannic  and  gallic  acids,  so  that 
the  infusion  is  not  darkened  by  the  salts  of  iron.  It  is  thus 
distinguished  from  Winter's  bark  (see  Drimys  Winteri). 

Action  and  Uses. — An  aromatic  stimulant,  and  as  such  may  be 
used  as  an  adjunct  to  tonic  and  purgative  preparations.  It  ie 
employed  as  a  condiment  by  the  West  Indian  negroes. 

Dose. — 10  to  30  grains  of  the  powder. 

Pharmaceutical   Use. — A  constituent  of  Yinum  rhei. 

ViOLACE^,  Juss,     The  Violet  Family. 

The  botanical  characters  and  medicinal  properties  of  these  plants 
are  well  illustrated  in  the  violet.  Persistent  sepals,  5  crested  introrse 
anthers,  aiad  a  tricarpellary  capsular  fruit  with  3  parietal  placentae, 
are  the  salient  characteristics  of  the  order.  Several  of  the  shrubby 
species  of  lonidium  (see  Martins'  B^ec.  Mat.  Med.  Braziliensis)  are 
employed  as  substitutes  for  ipecauanha.  The  roots  of  lonidium 
ipecacuanha  are  the  false  Ipecacuanha  of  Brazil;  they  yielded  Pelletier 
5  per  cent,  of  emetia.  Cuchunchully  de  Cuen^a,  the  roots  of 
lonidium  microphyllum,  have  similar  properties. 

VIOLA  ODORATA,  Linn.     Sweet  Violet. 

This,  the  iou  of  the  Greeks,  is  found  wild  on  the  borders  of  fields, 
in  shady  situations  in  many  parts  of  Europe,  but  is  cultivated  on 
account  of  its  flowers,  which  are  so  much  esteemed  for  their 
agreeable  odour  and  colour. 

Characters. — A  perennial,  stemless  plant.  Leaves  cordate,  nearly  smooth; 
petioles  with  deflexed  hairs.  Bracts  above  the  middle  of  the  flower  stalk. 
4Sepals  obtuse.  Flowers  purple  or  white,  scented.— j&?2^.  Bat.  ii.  pi.  329 
(619). 
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The  recent  petals  are  the  parts  employed.  The  flowers  should  be 
gathered  soon  after  they  have  blown.  The  colour  may  be  retained 
for  some  time  if  they  are  carefully  dried,  but  for  a  still  longer 
period  if  preserved  in  syrup.  As  the  violet  or  purple  colour  is 
changed  into  red  by  acids,  and  green  by  alkalies,  it  is  often  employed 
as  a  test. 

Action.  Uses. — The  expressed  juice  and  the  syrup  are  slightly 
laxative;  and  hence,  besides  being  employed  on  account  of  its  odour 
and  colour,  the  syrup  is  prescribed  as  a  laxative  for  young,  especially 
new-born  children,  with  an  equal  quantity  of  almond  oil,  in  doses 
of  one  or  two  tea-spoonfuls. 

Boullay  separated  a  yellowish,  bitterish,  aniorphous  alkaloid 
from  the  root,  which  he  called  violine.  It  resembles,  and  is  pro- 
bably identical  with,  emetine;  and  this  plant,  as  well  as  other 
species,  especially  V.  tricolor,  have  also  been  employed  as  demulcent 
expectorants  on  the  Continent.  The  seeds  and  roots  are  stated  to 
be  purgative  and  emetic. 

Syrupus  Violae.     Syrup  of  Violets. 

Preparation. — Macerate  10  ounces  oi  fresh  violeV petals  m  1  pint  of 
water  for  twelve  hours ;  then  press,  strain  and  filter..  Add  3  pounds 
of  sugar,  and  dissolve  by  the  aid  of  a  gentle  heat,,  and  when  cool 
add  3  fluid  ounces  of  rectified  spirit. 

This  syrup  has  a  light-blue  colour,  an  agreeable  taste,  and  an 
odour  of  the  flower  ;  sp.  gr.  1  '33.  It  is  frequently  imitated. 
Syrup  of  pansies  is  substituted  for  it.  Indigo  in  powder,  sulphate 
of  indigo,  the  red  cabbage,  and  the  red  poppy  are  employed  to 
imitate  it.  Out  of  12  samples  purchased  and  examined  by  Mr 
Kendall,  not  one  was  genuine  {Phar.  Journ.  xiii.  19). 

MENisPERMACEiE,  Decand.     Moonworts. 

The  plants  belonging  to  this  order  are  tropical  climbing  shrubs  distantly 
related  to  Aceraceoe  and  Sapindacece.  The  medullary  plates  of  the  woody 
stems  form  coarse  radiating  plates  separating  the  wedges  of  wood  which  ai-e 
composed  of  coarse  longitudinal  fibres,  and  large  hollow  ducts,  visible  to  the 
naked  eye  (illustrated  in  the  structure  of  Pareira  root).  The  flowers  are 
insignificant,  and  usually  dioecious.  (See  Cissampelos  and  Cocculus.)  The 
fruit  is  usually  a  fleshy  drupe,  containing  a  single  seed,  which  is  more  or  less 
curved  by  the  extraordinary  growth  of  the  placenta  (see  the  seed  of  Cocculus 
Indicus). 

The  properties  of  the  order  are  fully  illustrated  in  the  following  plants, 
Cissampelos  Pareira  (tonic,  diuretic),  Coccidus  palraatus  (bitter  tonic),  and 
Anamirta  cocculus  (poisonous  narcotic). 

CISSAMPELOS  PAKEIRA,  Linn.     Velvet  Leaf  or  Pareira  Brava. 

This  is  a  climbing  shrub  indigenous  in  Brazil,  where  it  is  called 
Pareira  hrava  (or  wild  vine),  and  in  some  of  the  West  India 
Islands. 

Characters. — Stem  round,  smooth,  downy.  Leaves  roundish  subcordate, 
smooth  above,  covered  with  silky  pubescence  below.  Ififlorescence  in 
branched  racemes,  pubescent.     Male  Jioicers— Sepals  4.    Petals  4,  minute, 
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united  into  a  cup-shaped  corolla.  Stamens  monadelphous,  with  the  2-cened 
anthers  opening  horizontally  at  the  top.  Female  flowers — Racemes  simple, 
floral  envelopes,  of  a  single  lateral  sepal  and  petal.  Ovary  solitary.  Stigmas 
3.  Drupe  hispid,  scarlet,  reniform.  Seed  uncinate.  Embryo  roundish,  en- 
closed in  fleshy  albumin. 


Fig.  126. — CissampeJos  Pareira.    Male  plant. 
1,  male  flower;  3,  female  flower ;  2,  ovary  in  vertical  section. 

The  root  of  this  plant  was  first  made  known  by  Marcgraf  and 
Piso  in  their  works,  Hist.  Nat.  and  Hist.  Rer.  Nat.  1648,  by  the 
name  of  Caa^eba;  the  Portuguese  called  it  Erva  de  nossa  Se7ihora, 


Fig.  127. — Cismmpelos  Pareira,    Female  plant, 
1,  female  flower ;  2,  male  flower  5  3,  fruit  in  vertical  section. 

and  Ray  mentions  it  in  1688,  as  "contra  calcultim  excellentissima 
est/^  The  root,  and  also  the  stem,  not  only  of  this,  but  of  other 
species,  are  employ(Kl.    Aublet  states  that  the  roots  of  A.huta  rufes- 


PAREIRA  ROOT,  723 

tens  pass  for  and  are  employed  as  White  Pareira  in  Cayenne,  and 
that  a  variety  of  the  same  yields  Red  Pareira.  Anguste  St  Hilaire 
gives  Cissampelos  glaberrima  as  yielding  the  original  Pareira  of 
Brazil,  where  Martins  states  it  is  called  Cajjeba  and  Sipo  de  Cobras. 

Mr  D.  Hanbury  (Pharmacogra'phia^  p.  28)  adduces  evidence  which 
is  almost  conclusive,  that  the  drug  exported  from  Rio  de  Janeiro, 
the  source  of  supply  to  this  country,  is  the  produce  of  the  GJiondo- 
dendron  tomentosum.  This  plant,  which  has  a  great  resemblance  to 
Gissampelos  Pareira^  grows  abundantly  in  Peru  and  Brazil,  and  in 
the  immediate  neighbourhood  of  Rio.  It  is  readily  known  from 
Cissampelos  by  the  fruit,  which  resembles  a  small  bunch  of  black 
grapes,  the  individual  drupes  being  |ths  of  an  inch  long,  oval,  and 
black.  This  striking  feature  of  the  "  wild  vine  "  {Pareira  brava)  is 
wanting  in  Cissampelos.  Mr  H.  further  states  that  the  wood  of  the 
Jamaica  plant  does  not  present  the  form  of  concentric  rings,  and  is 
invested  by  a  thickish  corky  bark. 

1.  Pareirae  radix,  P.B.     Pareira  Root, 

The  dried  root  of  Gissampelos  Pareira,  from  Brazil. 

Characters. — Cylindrical,  oval,  or  compressed  pieces,  entire  or 
split  longitudinally,  half  an  inch  to  four  inches  in  diameter,  and 
four  inches  to  four  feet  in  length.  Bark  greyish-brown,  longitudin- 
ally wrinkled,  crossed  transversely  by  annular  incomplete  con- 
centric ring  elevations;  interior  woody,  yellowish-grey,  porous, 
with  well-marked  incomplete  concentric  rings,  and  medullary 
rays.  Taste  at  first  sweetish  and  aromatic,  afterwards  intensely 
bitter. 

This  dried  root  contains  about  4J  per  cent,  of  an  amorphous 
alkaloid,  cissampelia  or  pelosia,  CJ8H21NO3,  some  resin  and  nitrate 
of  potash.  Cissampelia  has  a  sweetish  bitter  taste,  is  insoluble  in 
water,  both  hot  and  cold,  but  under  certain  circumstances  forms  a 
trihydrate  which  becomes  yellow  on  exposure.  It  forms  bitter 
salts  with  the  acids,  and  dissolves  freely  in  alcohol  and  sether. 
Fliickiger  states  that  it  has  the  chemical  characters  of  Beberia  (see 
p.  461)  and  Buxina  (op.  cit.  p.  27),  there  inadvertently  called 
berberia. 

Action  and  Uses. — It  would  appear  that  the  active  principle  is 
eliminated  by  the  kidneys,  and  exercises  a  slightly  stimulant  action 
in  this  gland,  increasing  the  quantity  of  urine;  and  that  its  subse- 
quent passage  over  the  genito-urinary  mucous  membrane  has  a  tonic 
influence  upon  its  blood-vessels,  for  it  is  found  to  be  beneficial  in 
chronic  diseases  of  this  membrane,  as  in  gonorrhoea  and  cystitis. 

Dose. — Of  the  powdered  root  from  20  to  60  grains.  It  is  usually 
given  in  one  of  the  following  forms  : — 

2.  Decoctum  Pareirae,  P.B.     Decoction  of  Pareira. 

Preparation. — Boil  1^  ounce  of  sliced  Pareira  root  in  1  pint  of 
water  for  fifteen  minutes,  and  strain.  Wash  the  residue  with  a  little 
Avater,  in  order  to  make  the  product  measure  a  pint. 

Dose. — 1  to  3  ounces  as  a  mild  tonic  and  demulcent  diuretic. 
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3.  Extractum  PareiraB,  P.B.     Extract  of  Pareira. 

Preparation. — Digest  1  pound  of  Pareira  root  in  coarse  poivder 
with  1  pint  of  boiling  water  for  twenty -four  hours,  then  pack  in  a 
percolator,  and  adding  more  boiling  water,  allow  the  liquor  slowly 
to  pass  until  a  gallon  has  been  collected,  or  the  Pareira  is  ex- 
hausted. Evaporate  the  liquor  by  a  water  bath  until  the  extract 
has  acquired  a  suitable  consistence  for  forming  pills. 

Dose. — 10  to  20  grains. 

4.  Extractum  Pareirse  liquidum,  P.B.     Liquid  Extract  of  Pareira. 
Preparation. — Obtain  a  gallon  of  aqueous  infusion  by  exhausting 

a  pound  of  Pareira  in  the  manner  directed  for  the  extract.  Eva- 
porate this  by  a  water  bath  to  13  fluid  ounces,  and  when  it  is  cold 
add  3  fluid  ounces  of  rectified  spirit^  and  filter. 

Each  fluid  ounce  of  this  preparation  corresponds  to  1  ounce  of 
the  root. 

Dose. — ^  to  4  fluid  drachms. 

JATEORHIZA  PALMATA,  Miers.     Calumba. 
This  plant,  the  Cocculus  palmatus  of  Decandolle,  is  indigenous  to 
the  forests  of  Eastern  Africa,  between  Ibo  and  Oibo  and  the  banks 
of  the  Zambesi,  where  it  climbs  to  the  tops  of  the  loftiest  trees. 


Fig,  128. — Jateorhiza  palmata.    6,  section  of  stem ;  5,  seed. 

Characters. — A  lofty  herbaceous  climber,  having  a  perennial  root  com- 
posed of  a  bundle  of  several  fleshy  spindle-shaped  tubers,  brown  externally 
and  deep  yellow  internally,  devoid  of  smell,  but  very  bitter.  The  stems  are 
annual,  herbaceous,  and  twining,  covered  with  glandular  hair.  Leaver  alter- 
nate, nearly  orbicular,  cordate  at  the  base,  5-7  lobed,  lobes  entire,  wavy  on 
the  surface  and  margin,  acuminate,  hairy  with  long  petioles.  Racemes 
axillary.  Flowers  small,  dioecious,  green.  Calyx  of  6  sepals  in  two  series 
with  bracteoles.  Petals  6,  obovate,  half  enclosing  the  6  opposite  stamens. 
Anthers  terminal,  2-celled,  dehiscing  vertically.  Ovaries  3,  united  at  the 
base.     Drupes  or  berries  about  the  size  of  a  hazel-nut,  densely  clothed  with 
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long-spreading  hairs,  tipped  with  a  black  oblong  gland. — Sir  W»  Hooker, 
Bot.  Mag.  t.  2970-71 ;  Steph.  and  Church,  pi.  160. 

The  root  of  this  plant  was  introduced  as  a  medicinal  agent  by  F. 
Eedi  about  the  year  1677.  The  roots  are  dug  up  in  March,  then 
sliced  and  dried  in  the  shade.  Seniedus  mentioned  it  before  1722 
among  drugs  from  India.  In  works  on  Materia  Medica  in  use  in 
India  it  occurs  by  the  name  of  Kalumb.  Dr  Berry  first  ascer- 
tained that  it  was  the  root  of  a  plant  (of  which  he  figured  the  male) 
inhabiting  the  forests  on  the  coast  of  Mozambique  and  Oibo  in 
Eastern  Africa,  but  where  it  is  never  cultivated. 

1.  Calumbse  radix,  P.B.     Calumba  Root, 

The  root  cut  transversely  and  dried.  From  the  forests  of  Eastern 
Africa  between  I  bo  and  the  Zambesi. 

Characters  and  Constituents. — Slices  flat,  circular  or  oval,  about 
two  inches  in  diameter,  and  from  two  to  four  lines  thick,  softer  and 
thinner  towards  the  centre,  greyish-yellow,  bitter.  A  decoction 
when  cold  is  blackened  by  solution  of  iodine  (showing  the  presence 
of  starch,  the  blue  coloration  being  very  intense). 

Its  bitter  tonic  properties  are  due  to  three  distinct  but  related 
principles, — calumbin,  berberia,  and  calumbic  acid.  Boedeker  has 
pointed  out  that  calumbin  'plus  a  molecule  of  ammonia,  contains  the 
elements  of  berberia,  calumbic  acid,  and  3  atoms  of  water.  Calumhin 
(C21H22O7)  is  the  principal  constituent;  it  is  a  neutral  substance, 
intensely  bitter,  crystallising  in  colourless  rhombic  prisms,  but 
slightly  soluble  in  water,  alcohol,  or  aether,  unless  aided  by  heat. 
It  is  freely  soluble  in  solutions  of  the  alkalies  and  in  dilute  acetic 
acid.  Berberia.  (C2oHi^N04)  is  an  alkaloid  found  abundantly  in  the 
common  barberry  (Berberis  vulgaris),  whence  its  name.  It  is  also 
very  bitter:  it  occurs  in  yellow  odourless  prisms;  heated  to  212° 
it  becomes  red,  but  resumes  its  yellow  colour  on  cooling.  It  forms 
wit,h  alcohol  a  solution  'which  is  yellow  by  transmitted  and  green 
by  reflected  light,  and  is  precipitated  by  the  addition  of  water,  in 
which  it  is  but  slightly  soluble.  It  forms  yellow  soluble  salts  with 
vegetable  acids.  In  calumba  root  it  is  combined  with  calumbic 
acid,  and  imbues  it  with  its  yellow  colour.  Calumbic  acid  (C22H24O7) 
is  a  yellow  amorphous  substance,  and  like  the  other  principles  is 
but  feebly  soluble  in  cold  water.  Calumba  root  also  contains  a 
little  resinous  extract,  a  trace  oi  volatile  oil,  and  one-third  of  its  weight 
of  starch.  It  is  completely  free  from  both  tannic  and  gallic  acids, 
as  indicated  by  the  absence  of  reaction  with  solutions  of  perchloride 
of  iron  and  of  gelatin. 

When  good,  calumba  root  is  of  a  bright  colour,  breaks  easily,  and 
furnishes  a  greenish-yellow  powder. 

Calumba  root  is  sometimes  adulterated  with  American  or  false 
calumba,  of  which  the  infusion  becomes  dark  green  with  the  sesqui- 
chloride  of  iron.  A  considerable  quantity  of  an  article  called  calumba 
v)ood  was  imported  from  Ceylon  about  two  years  since.  It  displays 
the  peculiar  structure  of  a  menispermaceous  stem.    The  true  calumba 
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plant  does  not  grow  in  Ceylon;  and  it  appears  that  this  wood  is  the 
product  of  the  Menispermum  fenestratum,  Gaertn.,  Coscinium  of  Cole- 
hrook,  said  by  Ainslie  to  he  in  common  use  as  a  tonic  among  the 
Cingalese.     It  contains  the  alkaloid  berberia. 

Action.     Uses. — Stomachic  and  mild  tonic. 

Dose  of  the  powder,  10  to  30  grains. 


Fiff.  129. — Jateorhiza  calumha.    1,  Male  flower ;  2,  petal,  enclosing  the  opposite  stamen; 
3,  female  flower ;  4,  the  hairy  drupes ;  7,  the  root ;  8,  do.  transverse  section. 

1.  Extractum  Calumbae,  P-.B,     Extract  of  Calumba. 
Preparation. — Macerate  1  pound  of  calumha  root,  cut  small,  with 

2  pints  of  imter  for  twelve  hours,  strain  and  press.  Macerate 
again  with  the  same  quantity  of  water,  strain  and  press  as  before. 
Mix  and  filter  the  liquors,  and  evaporate  them  by  the  heat  of  a 
water  bath  until  the  extract  is  of  a  suitable  consistence  for  forming 
pills. 

Dose. — 5  to  10  grains. 

2.  Infusum  Calumbse,  P.B.     Infusion  of  Calumha, 
Preparation. — Macerate  in  a  covered  vessel  ^  an  ounce  of  calumha 

root,  cut  small,  in  10  fluid  ounces  of  cold  water  for  one  hour,  and 
strain.  It  soon  undergoes  decomposition.  If  made  with  hot  water 
it  contains  an  abundance  of  starch,  and  if  prescribed  with  iodine  will 
form  a  dark-blue  mixture.  But  cold  water  takes  up  albumin,  which 
is  coagulated  by  hot  water,  so  that  the  infusion  made  with  it  soon 
turns  mouldy. 

Dose. — 1  to  2  ounces  twice  or  thrice  a  day. 

3.  Tinctura  Calumbas,  P.B.     Tincture  of  Calumha. 
Preparation. — Take  of  calumha  root  cut  small  2J  ounces,  proof 

qnrit  1  pint,  and  prepare  as  Tinctura  aconiti. 

Dose. — 1  to  2  drachms,  as  an  adjunct  to  bitter  draughts  and 
mixtures. 


COCCULUS  INDICUS. 
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ANAMIRTA  OOCOULXJS,  JVight  and  Arnott.     Cocculus  Indicus. 

This  plant,  the  Menispermum  cocculus  of  Linnaeus,  is  common  in  the 
mountainous  parts  of  the  Malabar  coast,  whence  our  supplies  of 
the  fruit,  and  they  are  large,  are  now  all  derived  through  Bombay, 
Madras,  and  Ceylon.  All  but  a  very  small  quantity  is  reshipped  to 
the  Continent,  Formerly  these  berries  reached  Europe  by  the  Red 
Sea  and  the  Mediterranean,  whence  they  were  called  Ghnna  Orientis 
by  Ruellius,  1536,  Coque  du  Levant  by  Pomet,  &c.  There  is  no 
proof,  though  it  is  probable,  that  they  were  known  to  the  Arabs. 
The  mahizuhra  (fish  poison)  of  Rhases,  Serapion,  and  Avicenna,  and 
referred  by  Sprengel  to  these  berries,  seems  to  have  been  a  plant  and 
its  bark,  "  Qua  juvat  in  doloribus  juncturatarum  et  contortione  digi- 
torum"  (Serapion)-  Plempius  coined  the  name  ichthyoctonum  to 
indicate  "  fish-poison.^  The  plant  yielding  these  berries  was  ascer- 
tained by  Dr  Roxburgh.  Dr  Royle  thinks  the  Latin  term  cocculus 
(a  little  berry)  m  probably  derived  from  the  Tamul  kakacollis,  which 
signifies,  as  does  the  Sanscrit  kakmare,  croiv-killing. 

Characters.— A  fine  woody  climber,  with  asli-eoloured,  deeply  cracked,  corky 
bark.  Leaves  large,  broadly  ovate,  somewhat  cordate  at  the  base,  acute  at 
the  apex,  with  5  digitate  ribs,  petioles  a  little  shorter  than  the  leaves,  tumid 
at  both  ends.  Floivers  dioecious,  in  lateral  compound  racemes.  Calyx  of 
6  sepals  in  a  double  series  with  2  close-pressed  bracteoles.  Corolla  none. 
S  Stamens  united  into  a  central  colun*n  dilated  at  the  apex  ;  anthers  numerous, 
covering  the  whole  globose  apex  of  the. column.  ?  Floivers  unknown.  Drupes 
1-3,  1-celled,  1-seeded.  Seed  globose,  deeply  excavated  at  the  hiluni.  Albu- 
min fleshy ;  cotyledons  very  thin^  diverging,  and  each  occupying  a  side  of  the 
holloAv  cavity  that  contains  the  embryo. —  Wallich,  Asiatic  Res.  vol.  xiii,  pis. 
15  and  16. 

1.  Fructus  cocculir 

The  so-called  cocculus  "  berries-"  are  the  only  parts  of  the  plant 
used.  They  are  the  dried  purple  drupes,  and  are  of  the  size  of 
a  large  pea,  and  roundly  kidne}^- shaped,  composed  of  a  thin  woody 
shell,  covered  externally  with  a  dark  brown  wrinkled  skin,  and 
containing  the  solitary  seed  which  should  occupy  the  whole  of 
the  interior.  If  a  vertical  section  be  made  through  the  hilum 
the  seed  will  be  seen  seated  upon,  and  everywhere  enveloping  the 
spherical  placenta,  which  appears  to  be  the  upward  prolongation 
and  termination  of  the  fruit  stalk,  resembling  3,  fig.  127.  The  seed 
is  oily  and  very  bitter.  The  woody  shell  is  destitute  of  active  pro- 
perties, and,  according  to  Combe  and  Pelletier,  contains  two  crystal- 
Usable,  tasteless  substances  of  identical  composition, — menispermine 
and  paramenispermine.  The  oily  bitter  seed  contains  half  its  weight 
of  stearin,  and  from  |^  to  1  per  cent,  of  picrotoxin,  C^HqO^  ('^'^^of? 
bitter;  roityJu,  poison),  to  which  the  fruit  owes  its  activity.  It  is 
a  neutral  substance,  probably  a  glucoside,  crystallises  in  colourless 
needles,  sometimes  in  silky  filaments,  in  plates,  and  in  rhombic 
prisms.  It  is  intensely  bitter ;  is  soluble  in  150  parts  of  water  at 
57°,  and  in  25  of  boiling  water,  in  2  of  aether,  and. in  about  3  parts 
of  alcohol.     It  is  insoluble  in  both  the  fixed  and  the  volatile  oils. 


728  THE  VINE, 

It  does  not  combine  with  acids,  thougli  soluble  in  acetic  acid;  and  as 
it  forms  combinations  with  alkalies,  it  is  considered  by  some  to  be 
of  the  nature  of  an  acid.  To  obtain  it.  Sir  E.  Christison  first  sepa- 
rates the  oil  from  the  kernels  by  expression,  next  exhausts  them 
by  percolation  with  rectified  spirit,  which  is  then  to  be  distilled  off. 
The  residue  is  agitated  with  boiling  water,  acidulated  with  hydro- 
chloric acid.  The  dissolved  picrotoxine  may  be  obtained  on  cooling 
after  moderate  concentration. 

Action.  Uses, — Cocculuft  fruit  is  narcotic  and  convellent,  pro- 
ducing giddiness,  tetanic  convulsions,  and  coma.  It  has  been  used  for 
taking  fish  and  game,  and  by  unprincipled  brewers  for  adulterating 
porter.  For  this  purpose  it  is  recommended  by  Childe  and  by  Maurice 
in  their  books  "on  Brewing" !  It  is  used  chiefly  in  the  form  of  a 
bitter  extract,  known  by  the  name  of  hlacJc  extract,  which  is  osten- 
sibly prepared  for  tanners.  (See  Cycl.  of  Pract.  Receipts,)  Applied 
externally  as  an  ointment,  it  is  employed  to  destroy  pediculi,  and 
for  the  cure  of  scabies,  ringworm,  and  porrigo. 

2.  Unguentum  Cocculi.     Ointment  of  Coccvlus  Indicus, 

Prepared  by  mixing  80  grains  of  the  s&eds  separated  from  the  husk 
and  powdered,  or  10  grains  of  picrotoxin  with  1  ounce  of  prepared 
lard, 

ViTACE^,  Jtiss,     The  Yine  Family. 

These  plants,  also  called  Ampelidese,  from  dunreXo^,  a  vine,  are  common  in 
the  tropics,  especially  of  Asia.  The  familiar  vine  may,  in  both  botanical 
characters  and  medicinal  properties,  be  taken  as  the  type  of  the  order. 

VITIS  VINIFERA,  Linn.     The  Grape-Vine. 

The  vine  was  early  cultivated  in  Egypt,  Palestine,  and  Greece.  It 
is  probably  a  native  of  Persia.  It  is  found  wild  about  Tinkaboon  in 
Deilum,  about  N.  lat.  37°,  on  the  southern  shores  of  the  Caspian 
(Koyle,  Him.  p.  146).  Humboldt  also  states  that  it  grows  wild  on 
the  coasts  of  the  Caspian  Sea,  in  Armenia,  and  in  Caramania. 

Like  other  cultivated  plants,  it  varies  much  in  growth  and  in  the 
quality  of  its  fruit.  It  sometimes  attains  a  great  size,  climbing  to 
the  tops  of  the  highest  trees  in  Italy  and  in  Cashmere,  and  some- 
times lives  for  three  or  four  hundred  years. 

Characters.  —Leaves  lobed  and  sinuato-dentate,  naked  or  tomentose.  Cali/x 
obscurely  5-toothed.  Corolla  composed  of  5  petals,  cohering  at  the  apex,  and 
like  a  calyptra  splitting  at  the  base  and  falling  off  together.  Stamens  5. 
Style  wanting.  Berry  2-celled,  4-seeded,  cells  and  seeds  often  abortive.  The 
great  diversity  in  form  has  been  summed  up  by  De  Candolle  in  the  following 
words: — "The  leaves  are  more  or  less  lobed,  smooth,  pubescent  or  downy, 
flat  or  curled,  pale  or  deep  green.  Branches  prostrate,  climbing  or  erect, 
tender  or  firm.  Bunches  loose  or  crowded,  ovate  or  cylindrical ;  the  berries 
red,  greenish,  or  white,  watery  or  fleshy,  globose,  ovate,  or  oblong,  sweet, 
musky,  or  austere.  Seeds  often  varying  in  number,  or  fruit  seedless.^' — 
Woodv,  Med.  Bat.  pi.  195. 

Of  the  grape-vine  there  are  numerous  varieties  cultivated  in 
different  countries,  as  well  as  in  the  hot-houses  of  England.     When 
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unripe  the  fruit  is  remarkable  for  the  harsh  acidity  of  its  juice,  which 
is  then  called  verjuice.  It  owes  this  property  to  free  citric,  oxalic, 
and  tartaric  acids,  and  to  the  acid  tartrate  of  potash.  It  also  con- 
tains tannin  and  extractive,  sulphates  of  potash  and  of  lime,  also 
malate  and  phosphate  of  lime.  This  juice  was  employed  in  medi- 
cine, and  is  still  used  for  making  syrups  and  sherbets. 

Grapes  as  they  ripen  lose  their  acid  taste,  becoming  sweet  and 
delicious  in  flavour.  They  are  wholesome  both  to  the  sick  and  to 
those  in  health;  allaying  thirst  in  febrile  affections,  and  being  plea- 
sant nutritious  articles  of  diet.  The  agreeable  acidity  is  due  to 
the  acid  tartrate  of  potash,  and  to  small  quantities  of  undecomposed 
citric  and  malic  acids.  The  sv/eetness  is  due  to  grape  sugar  or 
glucose  (see  p.  322).  When  grape-juice  undergoes  fermentation,  this 
sugar  is  converted  into  alcohol  and  carbonic  acid,  and  the  acid  tar- 
trates of  potash  and  lime  are  slowly  deposited  (see  p.  323).  Grape- 
juice  also  contains  gum,  extractive,  colouring  matter,  and  a  glutinoid 
substance,  the  presence  of  which  readily  excites  fermentation.  This 
luice,  when  expressed,  is  called  must  (mustum  or  new  wine). 

Uses. — The  grape  yields  by  fermentation  the  various  kinds  of 
wine,  French  or  Cognac  brandy  (p.  327,  et.  seq.),  wine-vinegar,  and 
the  acid  tartrate  of  potash,  from  which  tartaric  acid  is  obtained. 
Also  the  following : — 
Uvse,  P.B.     Raisins.     F.  Raisins.     G.  Rosinen, 

The  ripe  fruit  of  the  grape-vine,  dried  in  the  sun  or  with  arti- 
ficial heat.     Imported  from  Spain. 

Constituents. — The  pulp  of  the  resin  consists  chiefly  of  glucose, 
gum,  acid  tartrate  of  potash,  and  malic  acid.  The  sugar  and  cream 
of  tartar  form  nodules  of  crystalline  matter  in  old  raisins.  The 
seeds  yield  from  15  to  18  per  cent,  of  a  tasteless  fixed  oil,  and  about 
the  same  quantity  of  tannic  acid.  The  skin  also  contains  tannic 
acid  and  colouring  matter. 

Varieties. — Valencia  raisins  are  usually  employed  in  pharmacy. 
Dessert,  Malaga,  or  Muscatel  raisins  are  dried  on  the  vine  by  partially 
cutting  the  main  stalk  of  the  branches  before  the  fruit  is  quite  ripe. 
Sultana  raisins,  like  the  Bedanas  of  the  East,  are  stoneless.  Cor- 
inthian raisins,  commonly  called  "  currants,"  are  the  produce  of  a 
small-sized  grape  which  is  abundant  in  the  Ionian  islands. 

Uses. — Besides  their  dietetical  uses,  raisins  are  demulcent,  and 
furnish  an  agreeable  flavour  to  tinctures  and  beverages.  They 
are  ingredients  of  Tinctura  cardamom!  composita  and  Tinctura 
sennae. 

ACIDUM  TABTARICUM,  P.B.     Tartaric  Acid. 
2HO,C8H40io  =  150  or  H2O4H4O6  =  150. 

Tartaric  acid — the  acid  of  tartar — was  discovered  by  Scheele  in 
1770.  It  is  contained  in  the  juice  of  the  grape,  tamarind,  and 
other  acidulous  fruits.  Tartar  or  argol  is  deposited  from  grape 
juice  in  the  process  of  fermentation,  in  proportion  as  the  alcohol  is 
formed,  being  insoluble  in  spirit.     It  is  an  impure  acid  tartrate  of 
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potash,  and  when  purified  fornix  ordinary  cream  of  tartar  (see  \): 
140).  This  is  the  source  of  tartaric  acid,  which  is  separated  by 
the  following  process: — 

Preparation. — Boil  45  ounces  of  acid  tartrate  of  potash  with  2 
gallons  of  water,  and  add  gradually  12^  ounces  of  prepared  chalk, 
constantly  stirring.  When  the  effervescence  has  ceased,  add  13 J 
ounces  of  chloride  of  calcium,  dissolved  m  2  pints  of  luater.  When 
the  tartrate  of  lime  has  subsided  pour  off  the  liquid,  and  wash  the 
tartrate  with  water  until  it  i&  rendered  tasteless.  Pour  13  fluid 
ounces  of  sulphuric  acid,  first  diluted  with  3  pints  of  water,  on  the 
tartrate  of  lime,  mix  thoroughly,  boil  for  half  an  hour,  with  repeated 
stirring,  and  filter  through  calico.  EVaporate  the  filtrate  at  a 
gentle  heat  until  it  acquires  the  sp.  gr.  of  1'21,  allow  it  to  cool,  and 
then  separate  and  reject  the  crystals  of  sulphate  of  lime  which  have 
formed.  Again  evaporate  the  clear  liquor  till  a  film  forms  on  its 
surface,  and  allow  it  to  cool  and  crystallise.  Lastly,  purify  the 
crystals  by  solution,  filtration  (if  necessary),  and  recrystallisation. 
This  process  usually  requires  to  be  repeated  with  the  use  of  animal 
charcoal,  in  order  to  obtain  a  perfectly  colourless  salt. 

The  first  step  in  the  above  ]3roce8s  consists  in  the  formation  of 
a  neutral  tartrate  of  potash  and  tartrate  of  limie,  with  the  evolu- 
tion of  carbonic  anhydride  and  the  formation  of  water,  thus: — 
2KHC4H4O6  +  CaCOg  =  K^^Pq  +  €aC4H406  +  COg  +  H^O,  two  mole- 
cules of  the  acid  tartrate  of  potash,  reacting  upon  one  of  carbonate 
lime;  tartrate  of  lime  is  precipitated,  and  neutral  tartrate  of  potash 
remains  in  solution.  On  the  addition  of  the  calcic  chloride  the 
latter  is  decomposed,  more  tartrate  of  lime  is  precipitated,  and 
chloride  of  potassium  remains  in  the  solution,  thus : — 

K2C4H4O6  +  GaCl2  =  C^C^HfiQ  +  KCl. 
The  whole  of  the  tartarin:  acid  is  thus  precipitated  in  combination 
with  lime.  Then,  the  washed  tartrate  of  lime  formed  in  the  two 
decompositions  is  decomposed  by  sulphuric  acid,  and  the  solution 
of  free  tartaric  acid  containing  a  little  excess  of  sulphuric  acid  is 
separated  from  the  insoluble  sulphate  of  lime.  The  presence  of  a 
little  excess  of  sulphuric  acid  favours  the  crystallisation  of  the 
tartaric  acid. 

Character  and  Tests. — In  permanent  colourless  crystals,  the 
primary  form  of  which  is  the  oblique  rhombic  prism.  It  has  a 
strongly  acid  taste,  and  is  readiily  soluble  in  water  (in  5  or  6  parts 
at  60°,  and  2  parts  at  212'')  and  in  rectified  spirit.  When  to  either 
solution,  not  too  much  diluted,  a  little  acetate  of  potash  is  added,  a 
white  crystalline  precipitate  (aicld  tartrate  of  potash)  is  formed.  75 
grains  of  the  crystallised  acid  dissolved  In  water  require  for  neu- 
"tralisation  1000  grain  measures^  of  the  volumetric  solution  of  soda. 
An  aqueous  solution  of  the  acid  is  not  affected  by  sulphuretted 
hydrogen  (absence  of  metallic  impurity),  and  gives  no  precipitate 
with  the  solution  of  sulphate  of  lime  or  of  oxalate  of  ammonia  (both 
of  which  indicate  the  absence  of  lime).  It  leaves  no  residue,  or 
only  a  mere  trace,  when  burned  with  free  access  of  air. 


TARTARIC  ACID.  731 

An  aqueous  solution  of  tartaric  acid  becomes  mouldy,  and  is 
slowly  converted  into  one  of  acetic  acid.  The  relation  of  tartaric  acid 
to  other  vegetable  acids  is  interesting.  It  is  illustrated  in  the  follow- 
ing reaction,  and  in  the  changes  which  it  undergoes  on  exposure  to 
heat.  When  heated  with  the  caustic  alkalies  oxalic  and  acetic  acids 
are  formed,  which  take  the  place  of  the  water  in  the  l)ase,  thus : — 
Hfi^Ufi^^  +  3KHO  =  K2C2O4  +  KC2H3O2  +  3H2O. 

Boiled  with  nitric  acid,  it  is  converted  into  oxalic  acid,  and  when 
boiled  with  dioxyde  of  lead  it  is  resolved  into  formic  and  carboidc 
acids,  which  unite  with  the  base.  In  all  these  reactions  it  agrees 
with  citric  acid.  Tartaric  acid  is  converted  into  succinic  acid 
(H2C4H4O4)  by  heating  it  with  hydriodic  acid  for  a  few  hours. 
Heated  below  338°,  tartaric  acid  is  converted  into  the  modifications 
known  as  meta-  and  para-tartaric  acids.  Above  370°  tartaric  acid 
fuses,  two  atoms  of  the  acid  lose  one  of  water,  and  are  thus  con- 
verted into  tartralic  or  ditartaric  acid.  At  374°  the  basic  water  is 
completely  expelled,  and  tartaric  anhydride  remains  as  a  white 
porous  mass,  soluble  in  water,  alcohol,  or  ciether.  By  the  gradual 
absorption  of  water  it  returns  to  ordinary  tartaric  acid.  By  destruc- 
tive distillation  tartaric  acid  yields  acetic,  pyruvic,  formic,  and 
pyrotartaric  acids,  aldehyd,  and  carbonic  anhydride.  Pyruvic  acid 
(CgHgOg)  4-  2H2  =  2  molecules  of  lactic  acid  (C^HqO^),  and  this  con- 
version may  be  effected  by  heating  it  with  hydriodic  acid. 

Tartrates. — Tartaric  acid  is  dibasic,  and  decomposes  the  car- 
bonates. It  has-  a  strong  tendency  to  form  double  salts  (see  Soda 
tartarata  E[NaG4H4Og,4H20 ;  Ferrum  tartaratum  K,'FeO,C^lI^OQ,Il20; 
and  tartarated  antimony  KSbO,G4H40g,H20).  A  soluble  tartrate  is 
readily  detected,,  when  the  solution  is  moderately  concentrated,  by 
the  addition  of  potassic  acetate,  a  few  drops  of  acetic  acid  being 
previously  added  if  the  solution  be  neutral.  On  briskly  stirring, 
the  sparingly  soluble  acid  tartrate  of  potash  is  precipitated.  A 
solution  of  calcic  sulphate  is  not  precipitated  by  tartaric  acid. 
Lime  water  in  excess  gives  a  precipitate  which  is  soluble  in  solution 
of  potash  and  ammonic  chloride.  Salts  of  silver  give  a  sparingly 
soluble  precipitate  of  argentic  tartrate.  Calcic  chloride  and  plumbic 
acetate  cause  white  precipitates  in  solutions  of  the  neutral  tartrates. 
Tartaric  acid  added  to  solutions  of  the  salts  of  iron  or  copper  pre- 
vent the  precipitation  of  the  oxydes  of  these  by  ammonia  (see  pp. 
219,  236),  which  property  it  shares  with  citric  acid. 

Incompatibilities. — See  the  preceding  paragraph. 

Action  and  Uses. — Antalkaline  and  refrigerant;  in  large  doses  it 
is  an  irritant,  causing  gastro-enteritis.  It  is  almost  always  given  in 
the  form  of  an  effervescing  neutral,  or  alkaline  solution,  with  car- 
bonate of  potash,  carbonate  of  soda,  or  carbonate  of  ammonia  (see 
pp.  154,  165);  20  grains  of  tartaric  acid  are  neutralised  by  15j  of 
carbonate  of  ammonia,  22  of  bicarbonate  of  soda,  and  27  of  bicarbo- 
nate of  potash. 

Substitute, — Bisulphate  of  soda  has  been  fraudulently  sold,  under 
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tlie  name  of  "  Common  tartaric  acid,"  for  use  in  the  gazogene 
apparatus. 

Pharmaceutical  Uses. — In  tlie  preparation  of  the  following  salts: 
— Antimonium  tartaratum,  Ferrum  tartaratum,  Potassse  tartras,  P. 
t.  acida,  Sodse  citro-tartras  eiFervescens,  Soda  tartarata. 

Crucifer^,  Jussieu.     The  Cabbage  Family. 

The  Cruciferse  or  Brassicaceae  are  distinguished  from  the  Papaveracese  by 
the  absence  of  narcotic  properties,  the  4  sepals,  the  definite  tetradynamous 
stamens,  and  the  exalbuminous  seeds.  The  two  orders  approach  each  other 
closely  through  the  siliquous  fruited  Poppyworts,  Glaucium,  Chelidonium, 
&c.  The  genus  Sinapis  may  be  taken  as  the  type  of  the  order,  both  botani- 
cally  and  medicinally. 

COCHLEARIA  ABMORAGIA,  Linn,     Horse  Radish. 
F.  Gran  de  Bretange.     G.  Meerrettig. 
This  plant  is  regarded  by  some  as  the  wild  radish  of  Dioscorides, 
and  the  Armoracea  of  Pliny.     It  seems  to  have  been  clearly  recog- 
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Fig  IZO.-^Cochlearia  Armoracia.    1,  Leaf ;  3,  stamens  and  pistil;  4,  pistil;  5,  fmit. 

nised  by  Brunsfels  in  1530.  It  is  a  native  of  most  hilly  situations 
in  Europe,  and  is  much  cultivated  in  this  country,  flowering  in 
May. 

Characters.— 1^\\Q  large  oblong  leaves  of  this  plant  are  familiar  objects  in 
every  garden.    From  their  midst  arise  in  early  summer  a  few  annual  flowering 
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stems,  furrowed,  bearing  a  few  scattered  acutely-serrated  sessile  leaves,  and 
terminating  in  3  or  4  long  racemes  of  small  white  flowers.  The  calyx  is 
spreading,  equal  at  the  base  ;  the  silicic  ovate,  with  very  convex  valves, 
without  a  dorsal  vein. —  Woodv.  Med.  Bot.  pi.  150. 

1.  ArmoracisB  radix,  P.B.     Horse  Radish  Root. 

The  fresh  root  of  Cochlearia  Armoracia,  cultivated  in  Britain. 

GJiaracters  and  Constituents. — A  long,  cylindrical,  fleshy  root,  ^  to 
1  inch  in  diameter,  expanding  at  the  crown  into  several  short  shoots. 
It  is  white  both  externally  and  internally.  It  has  a  pungent  taste, 
and  emits  when  crushed  or  scraped  a  strong  odour  of  mustard. 

The  alcoholic  extract  is  odourless,  but  the  characteristic  emana- 
tion is  at  once  developed  by  the  addition  of  a  solution  of  myrosin 
or  that  which  contains  it,  an  emulsion  of  white  mustard.  When 
distilled  with  water  it  yields  oil  of  mustard  (p.  736).  It  is  evident, 
therefore,  that  it  contains  both  myronate  of  potash  or  sinigrin  and 
myrosin,  by  the  mutual  action  of  which  its  pungency  is  developed 
(see  p.  735).  The  fresh  root  yields  about  0*2  per  cent,  of  volatile 
oil  of  mustard.  Besides  the  above  constituents  it  contains  a  little 
fat  and  sugar.     Tannic  and  gallic  acids  are  both  absent. 

The  presence  of  sulphur  in  the  root  is  indicated  by  the  addition 
of  salts  of  silver  or  lead  to  the  aqueous  solution,  a  precipitate  of 
black  sulphide  being  formed  in  either  case. 

Action  and  Uses. — Stimulant,  rubefacient,  diuretic,  and  diapho- 
retic. As  a  stomachic  stimulant  it  has  been  taken  with  hard  salted 
meats  by  the  inhabitants  of  Central  and  Northern  Europe  for  many 
ages.  Mustard  supplants  it  as  an  external  application,  but  it  is 
more  suitable  than  mustard  as  a  diuretic.  The  following  prepara- 
tion is  a  feeble  representative  of  the  drug. 

2.  Spiritus    Armoracise   compositus,   P.B.      Compound  Spirit  of 

Horse  Radish. 

Preparation. — Mix  20  ounces  each  of  horse  radish  root  scraped  and 
hitter  orange  peel,  cut  small  and  bruised,  ^  ounce  of  bruised  nutmeg, 
1  gallon  o{  proof  spirit  and  2  pints  of  water,  and  distil  a  gallon  with 
a  moderate  heat. 

This  process  is  defective.  The  whole  of  the  oil  of  mustard  is  not 
developed  in  the  process  of  scraping,  and  the  scraped  root  should 
therefore  be  infused  in  the  cold  water  for  twenty-four  hours  before 
the  spirit  (which  coagulates  and  makes  the  myrosin  inert,  see  p.  735) 
is  added.  By  this  means  a  more  active  preparation  would  be 
formed. 

Dose. — 1  to  2  fluid  drachms  as  a  stimulant  diuretic  and  dia- 
phoretic. It  is  a  good  addition  to  other  diuretics,  such  as  Decoctum 
scoparii. 

SINAPIS  NIGRA,  Linn.     Black  Mustard. 

This  and  the  following  plant  are  indigenous  annuals,  cultivated 
in  rich  alluvial  soils,  chiefly  in  Durham  and  Yorkshire,  for  the  sake 
of  their  seeds.  They  have  been  long  used  in  medicine,  being  the 
Noft-ry  or  'StuYiTrt  of  Dioscorides,  and  the  Sinapi  of  the  Romans, 
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Characters. — Stem  2-4  feet  high,  hispid  below,  with  smooth  round  branches 
'above.  Lower  leaves  rough,  lyrate,  with  the  large  lobe  cut  or  toothed  ;  upper 
linear-lanceolate,  dependent.  Flowers  yellow.  Calyx  spreading.  Siliqua 
small,  erect,  adpressed,  obtusely  quadrangular,  smooth,  terminated  by  a 
short  quadrangular  beak.  Seeds  4  to  6,  spherical,  dark  brown,  but  often 
blotched  with  white,  cuticle  minutely  but  irregularly  pitted. — E7ig.  Bot.  pi. 
969. 


Fig.  131. — Sinapis  nigra.    Sinapis  alba. 


SINAPIS  ALBA,  Lin7i.     White  Mustard. 

Characters. — Ste^n  1-2  feet  high,  round,  smooth,  or  only  slightly  hairy. 
Leaves  lyrate,  pinnatifid,  roughish.  Flowers  yellow,  larger  than  those  of  S. 
nigra.  Siliqua  hispid,  spreading  on  nearly  horizontal  stalks,  shorter  than 
those  of  *S^.  nigra,  and,  like  them,  exalbuminous,  and  composed  of  an  embryo, 
the  radicle  of  which  is  folded  upon  the  surface  of  one  of  the  cotyledons, 
which  are  themselves  folded  together  so  as  to  enclose  it ;  and  of  a  testa,  which 
in  this  plant  is  quite  even. — Eng.  Bot.  pi.  1677. 

1.  Sinapis,  P.B,     Mustard. 

The  seeds  of  Sinapis  nigra  and  Sinapis  alba  ;  also  the  mixed  seeds 
reduced  to  powder. 

Characters  and  Constituents  of  the  Powder. — Greenish-yellow,  of 
an  acrid  bitterish  oily  pungent  taste  ;  odourless  when  dry,  but 
exhaling  when  moist  a  pungent,  penetrating,  peculiar  odour,  very 
irritating  to  the  nostrils  and  eyes.  A  decoction,  when  cold,  is  not 
coloured  blue  by  tincture  of  iodine  (absence  of  starch). 
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This  test  is  a  necessary  one,  for  mustard  is  commonly  adulterated 
with  flour,  turmeric,  and  capsicum  powder,  the  latter  two  articles 
being  added  to  imitate  the  natural  colour  and  pungency. 

Kipe  mustard  seeds  are  free  from  starch;  they  contain  about  23 
per  cent,  of  fixed  oil,  yellowish,  free  from  taste  and  odour,  non- 
drying,  and  chiefly  composed  of  olein;  about  20  per  cent,  of 
mucilage;  about  10  per  cent,  of  myrosin  in  black  mustard,  and  15 
per  cent,  in  white.  So  far  the  constituents  are  common  to  both 
black  and  white  mustard  seed;  the  remainder  indicate  a  slight 
difl'erence.  The  characteristic  constituent  of  black  mustard  is 
myronate  of  potassium,  or  sinigrin;  that  of  white  mustard  sinalhin. 
They  are  obtained  from  the  seeds  after  expression  of  the  fixed  oil 
by  means  of  boiling  alcohol,  from  which  they  separate  in  a  crystal- 
line form.  Both  substances  are  decomposed  by  an  aqueous  solution 
of  myrosin,  so  that  mustard  and  water  has  properties  totally 
different  from  those  of  the  dry  powder.  The  composition  and 
reactions  of  sinigrin  will  be  considered  under  oil  of  mustard ;  those 
of  sinalbin,  the  constituent  of  white  mustard,  are  as  follows: — 
Sinalhin  separates  from  hot  alcohol  in  colourless  crystals;  it  is 
readily  soluble  in  cold  water.  The  solution,  in  contact  with  one  of 
myrosin,  is  decomposed;  it  becomes  acid  from  the  formation  of 
sulphate  of  sinapin,  turbid  from  the  separation  of  albumin  and  the 
formation  of  an  acrid  volatile  oil — sulphocyanate  of  acrinyl,  and 
sweet  from  the  presence  of  glucose.  Myrosin  itself  is  an  albuminous 
ferment,  resembling  diastase  and  emulsin  or  synaptase.  It  is 
readily  soluble  in  cold  or  warm  water,  is  coagulated  and  becomes 
inert  at  140°,  and  by  the  addition  of  alcohol,  the  mineral  acids,  or 
strong  solutions  of  the  vegetable  acids  ;  carbonate  of  potash  also 
checks  its  fermentative  action.  The  reaction  of  myrosin  on  sinalbin 
is  thus  indicated  by  Will: — 

Sinalbin.  Sulphocyanate  of  Acrinyl.      Sulphate  of  Sinapin.  Glucose. 

C30H44N2S2O16      =      CgH^NSO        +        C16H25NSO9      +      CeH^p,. 

Sulphocyanate  of  acrinyl  is  to  white  mustard  what  oil  of  mustard 
is  to  black;  it  is  the  pungent,  odorous,  irritating  principle;  it  is 
an  acrid  volatile  oil,  insoluble  in  water,  soluble  in  alcohol  and 
yether.  Caustic  potash  decomposes  it  with  the  production  of  sul- 
phocyanide  of  potassium.  Sinapin  is  an  unstable  alkaloid;  its  salts 
are  readily  decomposed  by  caustic  potash,  with  the  production  of  a 
brilliant  yellow  colour. 

A  consideration  of  the  reactions  of  myronate  of  potash,  given 
below,  will  show  its  close  relationship  to  sinalbin. 

Action  and  Uses. — The  bland  fixed  oil,  obtained  by  expression  of 
mustard  seeds,  has  been  used  as  a  mild  purgative.  Mustard  itself 
is  a  local  stimulant  and  rubefacient,  and  a  stimulant  diuretic.  As  a 
stimulant  in  atonic  dyspepsia,  the  young  herb  or  the  whole  seeds 
may  be  taken;  but  the  ordinary  mustard  paste  is  preferable  to  the 
latter.  As  a  stimulant  emetic  in  narcotic  poisoning,  when  the  sensi- 
bility of  the  mucous  membrane  of  the  stomach  is  greatly  blunted. 
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mustard  is  the  most  reliable  emetic  we  possess.  As  a  stimulant 
diuretic,  mustard  sometimes  proves  serviceable  in  passive  dropsy. 
As  a  local  stimulant  and  rubefacient  it  is  a  good  adjunct  to  stimu- 
lant embrocations  or  the  foot-bath. 

Dose. — As  a  stomachic,  from  5  to  20  grains;  as  an  emetic,  from  a 
teaspoonful  to  a  tablespoonful  in  warm  water;  as  a  diuretic,  it  may 
be  given  in  the  form  of  infusion  (2  ounces  of  the  seed  to  1  pint  of 
warm  water  or  milk),  2  ounces  to  be  taken  twice  or  thrice  a  day. 

2.  Oleum  Sinapis,  P,B.     Oil  of  Mustard, 

The  oil  distilled  with  water  from  the  seeds  of  black  mustard, 
Sinapis  nigra,  Linn.,  after  the  expression  of  the  fixed  oil. 

It  will  be  inferred  from  what  has  been  already  said  of  the  con- 
stituents of  mustard  seeds,  that  this,  the  essential  product  of  black 
mustard  seed,  does  not  pre-exist  in  the  seed,  being  formed  by  the 
action  of  myrosin  on  myronate  of  potash  or  sinigrin.  According  to 
Will  and  Korner,  the  latter  separates  into  sulphocyanide  of  allyl  or 
oil  of  mustard,  hydropotassic  sulphate,  and  glucose,  thus: — 

Sinigrin.  Oil  of  Mnstard.,  Glucose. 

CioHigKNSAo     =     C,H,NS      +     KHSO4     -\-     0,11^^^, 

the  reaction  corresponding  exactly  with  that  of  myrosin  on  sinalbin. 
That  this  oil  does  not  pre-exist  in  the  black  mustard  seed  is  obvious 
from  the  fact  that  the  dried  powder  is  odourless,  that  it  is  only  de- 
veloped on  the  addition  of  water,  which,  by  dissolving  both  the 
sinigrin  and  myrosin,  brings  them  into  contact;  that  if  the  sinigrin 
be  removed  by  boiling  alcohol,  or  if  the  myrosin  be  rendered  inert 
by  throwing  the  mustard  into  boiling  water,  or  previously  heating 
it  above  140°,  no  oil  of  mustard  is  developed.  Ludwig  and  Lange 
isolated  sinigrin  in  the  form  of  colourless  brilliant  needles,  having  a 
bitter  cooling  taste.  It  exists  in  the  seed  in  the  proportion  of  about 
2J  per  cent.     The  yield  of  oil  is  about  ^  per  cent. 

Characters, — Colourless  or  pale  yellow;  sp.  gr.  1'015.  Dissolves 
readily  in  alcohol,  aether,  and  to  a  slight  extent  in  water.  Has  an 
intensely  penetrating  odour,  and  a  very  acrid,  burning  taste.  Ap- 
plied to  the  skin  it  produces  almost  instant  vesication. 

This  oil  is  apt  to  contain  a  large  proportion  of  cyanide  of  allyl, 
C4H.N,  the  result  of  a  further  action  of  myrosin  on  the  sulpho- 
cyanide. Since  its  sp.  gr.  is  only  0'839,  its  presence  may  be  inferred 
when  the  density  of  the  oil  of  mustard  is  less  than  that  given 
above. 

The  chemistry  of  oil  of  mustard  is  extremely  interesting;  thus 
when  heated  for  a  few  hours  in  a  sealed  tube  with  bipotassic  sul- 
phide, it  is  converted  into  oil  of  garlic  and  potassic  sulj^hocyanide; 
it  combines  directly  with  ammonia  to  form  a  compound  called 
thiosinnamine,  which  has  the  properties  of  an  organic  base,  corre- 
sponding to  the  urea  of  the  allyl  series. 

Use, — The  oil  is  used  in  the  following  preparation : — 
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3.  Linimentum  Sinapis  compositum,  P.B.     Compound  Liniment  of 

Mustard. 

Preparation. — Dissolve  40  grains  of  cethereal  extract  of  mezereon 
and  120  grains  of  camphor  in  4  fluid  ounces  of  rectified  spirit,  and 
add  1  fluid  drachm  of  oil  of  mustard  and  5  fluid  ounces  of  castor  oil. 

Action  and  Use. — As  a  liniment  it  is  stimulant,  but  when  applied 
to  the  skin  by  means  of  a  piece  of  lint  covered  with  gutta  percha 
tissue,  it  is  a  strong  rubefacient.  As  a  liniment  it  is  useful  for 
clironic  rheumatic  pain,  chronic  spasm,  chilblains,  &c. ;  as  a  rube- 
facient it  may  be  used  instead  of  mustard  poultice. 

4.  Cataplasma  Sinapis,  P.B.     Mustard  Poultice. 

Preparation. — Mix  2^  ounces  of  linseed  meal  gradually  with  -|  pint 
of  boiling  water,  and  add  2|  ounces  of  mustard  in  powder. 

If  the  linseed  meal  and  mustard  have  a  temperature  of  60°,  the 
mean  temperature  of  the  mixture  will  be  160°,  suflicient  to  coagu- 
late the  myrosin  and  render  the  mustard  inert.  The  mixture  must, 
therefore,  be  made  in  a  cool  vessel  by  which  the  temperature  will 
be  reduced  below  140°,  when  oil  of  mustard  will  be  developed. 

Use. — A  powerful  rubefacient  and  counter-irritant  in  inflamma- 
tory affections  of  the  internal  organs,  or  in  neuralgic  disorders  of 
the  muscles  or  fibrous  tissue.  As  a  counter-irritant  it  may  be  ap- 
plied to  the  feet,  legs,  or  nape ;  thus  used,  it  is  a  prompt  and  valu- 
able aid  in  the  treatment  of  apoplexy,  and  for  the  relief  of  coma 
and  narcotism.  As  a  nervine  stimulant  it  may  be  applied  to  the 
cardiac  region  to  arouse  the  action  of  the  heart.  It  is  more  painful 
and  less  eflicacious  than  a  blister,  but  it  is  usually  free  from  the 
inconveniences  attending  abrasion  of  the  skin,  although  the  tender 
and  painful  erythema  which  follows  its  use  is  often  very  great.  In 
persons  of  feeble  circulation,  and  in  whom  the  senses  are  blunted, 
care  must  be  taken  lest  too  long  contact  with  the  skin  should  pro- 
duce vesication,  which  in  this  condition  may  result  in  ulceration  and 
even  sloughing.  Such  a  poultice  as  the  above  can  rarely  be  borne 
longer  than  half  an  hour,  and  a  more  beneficial,  because  a  more  pro- 
longed action  may  be  obtained  by  using  mustard  in  the  proportion 
of  1  part  to  6  or  8  of  linseed  meal,  for  this  may  be  retained  in  con- 
tact with  the  surface  for  seven  or  eight  hours  without  discomfort. 

5.  Charta  Sinapis,  P.B.     Mustard  Paper. 

Preparation. — Mix  1  ounce  of  black  mustard  seeds  in  pow^der  with 
2  fluid  ounces  or  a  sufficiency  of  solution  of  gutta-percha  so  as  to 
form  a  semiffuid  mixture.  Pour  this  into  a  dish  and  pass  pieces  of 
cartridge  paper  over  its  surface,  so  that  one  side  of  the  paper  shall 
receive  a  thin  coating  of  the  mixture.  Then  lay  the  paper  on  a 
table,  with  the  coated  side  upwards,  and  allow  it  to  dry. 

Dose. — When  applied  to  the  skin,  after  immersion  for  a  few 
seconds  in  tepid  water  to  develop  the  oil  of  mustard,  it  forms  an 
extemporaneous  m^ustard  plaster.  It  is  a  most  convenient  and  very 
cleanly  substitute  for  the  foregoing  poultice. 

3    A 
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Pap  AVERAGES,  Jussieu,     The  Poppy  Family. 

These  plants  are  related,  through  Podophyllum,  to  the  Berberidacena,  and 
through  Platystenion  to  the  Ranunculacese.  Through  the  siliquose  fruited 
genera,  Chelidonium  and  Glaucium,  it  approaches  the  Cruciferse.  Many 
species  abound  in  a  milky  juice  which  is  narcotic.  The  genus  Papaver  is  the 
type  of  the  order,  both  botanically  and  medicinally.  The  following  are  its 
characters: — Herbaceous  plants  with  a  milky  juice.  Peduncles  1-flowered, 
naked,  drooping  before  the  expansion  of  the  flower.  Sepals  2,  convex,  de- 
ciduous. Pe^aZ^  4,  crumpled  in  aestivation.  *S^a??iew5 numerous.  Stigmas^ 
to  20,  radiating,  sessile  upon  the  disk  which  crowns  the  ovary.  Cajjsule  obo- 
vate,  1 -celled,  composed  of  4  to  20  carpels  united  together,  and  opening  by 
small  valves  beneath  the  crown  formed  by  the  stigmas.  Placentae  opposite 
the  stigmas,  produced  internally  into  spurious,  incomplete  dissepiments. 
Seeds  numerous,  reniform.     Embryo  minute,  at  the  base  of  oily  albumin, 

PAPAVER  RHCEAS,  Linn.     The  Red  or  Corn  Poppy. 

The  common  red  or  corn  popj)y  is  found  in  corn-fields  and  on 
roadsides  throughout  Europe,  and  has  probably  been  introduced 
with  wheat.  This  species,  or  P.  duhium,  with  its  oblong  capsules, 
is  probably  the  poms  of  the  Greeks. 

Characters. — The  root  is  fibrous,  the  sterri'  many-flowered,  and,  like  the 
peduncles,  rough,  with  spreading  hairs.  Leaves  pinnatifid,  with  oblong, 
jagged,  toothed  lobes.  Petals  scarlet,  often  nearly  black  at  the  base.  Cap- 
sule obovate,  rounded  at  the  base,  smooth,  with  the  margin  of  the  8  to  10 
stigmas  incumbent.  The  flowers  expand  in  June  and  July. — Woodv.  Med. 
£ot.  plate  186. 

The  petals  of  this  plant  are  the  only  parts  used  in  medicine. 
1.  Rhoeados  petala,  P.P.     Red  Poppy  Petals. 

The  fresh  petals  of  the  plant  above  described,  from  indigenous 
plants. 

Characters  and  Constituents. — Of  a  scarlet  colour,  and  heavy 
poppy  odour.  The  petals  consist  of  12  per  cent,  of  yellow  fatty 
matter^  20  of  cjum^  28  of  lignin,  and  40  of  red  colouring  matter 
(Riffard).  According  to  L.  Meier,  the  red  colouring  matter  consists 
of  two  amorphous  acids,  rhcedic  and  papajmveric.  The  colouring 
matter  is  freely  soluble  in  water  and  alcohol,  but  is  insoluble  in 
sether.  The  aqueous  solution  is  blackened  by  alkalies,  and  rendered 
dirty  violet  by  solution  of  persalts  of  iron.  The  foregoing  con- 
stituents have  no  appreciable  hypnotic  action;  and  Attfield  failed 
to  separate  from  the  petals  any  trace  of  morphia.  It  is  possible, 
however,  that  one  or  more  of  the  narcotic  principles  of  opium  may 
exist  in  them  in  minute  quantity  and  in  an  amorphous  condition. 
The  milky  juice  of  the  unripe  capsule  is  decidedly  narcotic.  Hesse 
obtained  from  the  plant  a  feebly  alkaline  substance  which  he  has 
called  rhmadine  (CgiHgiNOg).  It  is  crystallisable,  colourless,  tasteless, 
inert,  and  is  soluble  to  any  extent  in  acids  only.  The  solution  in 
dilute  sulphuric  or  h3^drochloric  acids  becomes,  after  a  time,  of  a 
permanent  rich  red  colour.  Alkalies  discharge  but  do  not  destroy 
the  colour. 
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2.  Syrupus  Ehoeados,  F.B.     Syrup  of  Red  Poppy. 

Preparation. — Add  13  ounces  of  fresh  red  poppy  petals  gradually 
to  1  pint  of  water,  heated  in  a  water  bath,  frequently  stirring  them; 
then,  the  vessel  being  removed,  infuse  for  twelve  hours;  afterwards 
press  out  the  liquor,  strain,  add  2J  pounds  of  refined  sugar,  and  dis- 
solve by  means  of  heat.  When  nearly  cold,  add  2^  fluid  ounces  of 
rectified  spirit,  and  make  up  for  the  loss  with  water,  so  that  the 
product  shall  weigh  3  pounds  10  ounces,  and  have  sp.  gr.  1*33. 

Action. — Chemistry,  it  is  true,  fails  to  detect  any  hypnotic  prin- 
ciple in  the  petals  of  the  red  poppy,  but  there  is  a  more  delicate 
test  than  chemistry — the  nervous  system  of  an  infant,  and  on 
this  it  has  a  manifest  sedative  influence. 

Dose. — 1  fluid  drachm. 


PAP  AVER  SOMNIFERUM,  Linn.     The  White  Poppy. 

This    plant   appears  to  have    been   cultivated   very    early,   as 
Homer  is  thought  to  allude  to  it  as  growing  in  gardens.     Hippo- 


Fig.  132. — Papaver  somnifevum. 
1,  pistil,  with  a  few  stamens ;  2,  the  unripe  capsule ;  3,  seed ;  4,  section  of  seed. 

crates  mentions  two  kinds,  the  Mack  and  white  poppy,  so  the  Arabs 
and  Persians  distinguish  the  JchusJchash  abiuz  or  white,  from  the 
khuskhash  aswad,  or  black  poppy.     The  white  poppy  is  now  culti- 


740  POPPY  CAPSULES. 

vated  in  the  plains  of  India,  and  the  black,  or  deep-red  variety,  in 
the  Himalayan  mountains."^  It  was  early  cultivated,  as  it  still  is, 
in  Egypt,  also  in  India,  Persia,  Asia  Minor,  as  well  as  in  some  parts 
of  Europe. 

The  garden  popjjy  is  probably  a  native  of  Persia.  It  has,  how- 
ever, been  so  long  grow^n  in  gardens  in  various  parts,  that  it  is 
sometimes  found  apparently  wild,  especially  in  the  southern  parts 
of  Europe. 

Characters.  — An  unnual  plant  from  2-4  feet  high.  Stem  round  and  straight, 
glaucous,  smooth,  with  a  few  hairs  towards  the  white  and  tapering  extremity 
and  on  the  peduncles.  Leaves  large,  sessile,  amplexicaul,  smooth,  of  a  glau- 
cous green,  margins  wavy,  cut  and  tootlied.  Flowers  large  and  terminal, 
drooping  before  expansion,  with  smooth  concave  sepals;  4  large  petals, 
roundish,  white  or  purplish,  with  a  darker-coloured  spot  near  the  claws. 
Capsule  nearly  globose,  large,  smooth,  with  parietal  placentfie  equal  in  num- 
ber to  the  stigmas,  which  are  covered  with  numerous  white  or  brownish 
coloured  kidney-shai>ed  seeds.  Flowers  in  June  and  July,  and  the  capsules 
ripen  about  two  months  later. —  Woodv.  Med.  Bot.  plate  l85. 

There  are  three  distinct  varieties  of  this  plant;  a  album — larger 
and  less  glaucous,  with  white  petals  and  seeds,  capsules  ovate, 
indehiscent;  )8  nirjrum,  flowers  violet  or  red,  seeds  black,  capsules 
globose,  oj^ening  by  foramina  under  the  stigmas ;  y  setigerum,  the 
wild  form,  the  incisions  of  the  leaf  each  terminating  in  a  bristle. 

1.  Papaveris  capsulse,  P.B. 

The  nearly  ripe  dried  capsules,  cultivated  in  Britain. 

Characters  and  Constituents. — Globular,  2  or  3  inches  in  diameter, 
crow^ned  by  a  sessile  stellate  stigma. 

Proper  attention  should  be  paid  to  the  direction  that  the  capsules 
be  collected  when  nearly  ripe,  for  the  perfectly  ripe,  dry  caj^sule  is 
almost  completely  free  from  the  active  constituents  of  opium, 
w^hereas  the  unripe  capsule  contains  an  appreciable  amount  of 
Inorphia.  This  accounts  for  the  discrepancy  in  the  results  of 
analysis  by  different  chemists,  some  (Merck  and  Winckler)  finding  as 
much  as  2  per  cent.,  and  others  not  a  trace.  Groves  found  codeia, 
and  Deschamps  d'Avallon  meconic,  citric,  and  tartaric  acid,  and  two 
crystalline  bodies,  capsule-papaverin  and  papaverosin,  neither  of 
which  exist  in  opium.     Hesse  also  found  rhoeadin  (see  p.  738). 

Tlie  French  find  the  capsules  from  the  Levant  or  the  southern 
provinces  of  France  to  be  more  powerful  than  those  grown  in  the 
north.  The  seeds  (maiv  seeds)  contain  much  fixed  oil,  which 
possesses  the  property  of  drying  like  linseed  oil. 

Action  and  Uses. — Slightly  hypnotic.  The  capsules  are  employed 
in  the  following  preparations,  and  in  all  but  the  first  they  are 
directed  to  be  used  after  the  seed  has  been  separated. 

*  Mr  Hnmilton  says — "  The  opium  is  chiefly  obtained  from  the  single  white 
poppy;  I  hnvealso  seen  the  red  and  purple  colours,  though  only  one  is  usually 
seen  in  a  field.  I  hardly  remember  to  have  noticed  any  mixture  of  colour  in 
one  piece  of  ground.  The  kind  here  cultivated  geuerally  grows  to  a  height  of 
3  feet."— Hamilton,  Travels  in  Asia  Minor ,  ii.  p.  115. 
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2.  Decoctum  Papaveris,  F.B.     Decoction  of  Poppies, 
Preparation. — Boil  2  ounces  of  poppy  capsules  hvnised  in  1^  pint  of 

water  for  ten  minutes  in  a  covered  vessel;  strain;  add  ivater  till  the 
product  measures  1  pint. 

Action.  Uses. — A  demulcent  anodyne  fomentation,  applied  to 
swollen,  painful,  and  inflamed  parts,  as  the  eye,  abdomen,  joints,  &c. 

3.  Syrupus  Papaveris,  P.B,     Syrup  of  Poppies. 

Preparation. — Mix  36  ounces  of  poppy  capsules^  bruised  and  freed 
from  seed,  with  4  pints  of  water,  and  infuse  for  twenty-four  hours, 
frequently  stirring,  then  pack  them  in  a  percolator,  and  exhaust  the 
capsules  by  the  repeated  addition  of  more  boiling  water.  Evaporate 
the  liquor  (about  2  gallons)  by  a  water  bath  to  3  pints.  AVhen 
cold,  add  16  ounces-  o-f  rectified  spirit;  let  the  mixture  stand  for 
twelve  hours,  and  filter.  Distil  off  the  spirit,  evaporate  the  remain- 
ing liquor  to  2  pints,  and  then  add  4  pounds  of  refined  sugar. 
The  product  should  weigh  6^  pounds,  and  have  the  sp.  gr.  1  '320. 

The  spirit  precipitates  mucilage  and  albumin,  and  is  itself  subse- 
quently removed  by  evaporation.  When  made  without  spirit  the 
syrup  is  very  fermentable. 

This  is  an  excellent  anodyne  and  narcotic  syrup,  when  carefully 
prepared;  but  it  is-  sometimes  improperly  made  with  extract  of 
poppies  and  syrup,  or  with  laudanum  and  treacle,  forming  mixtures 
which  vary  much,  and  are  dangerous  to  infant  life. 

Dose. — 1  to  4  drachms  for  adults,  and  10  to  15  minims  for 
infants. 

4.  Extractum  Papaveris,  P. 5»     Extract  of  Poppies. 
Preparation. — Exhaust  1  pound  of  poppy  capsules,  dried,  freed  from 

the  seeds,  and  coarsely  powdered,  with  boiling  ivater  in  the  manner 
prescribed  for  the  preparation  of  Syrupus  papaveris,  and  obtain 
about  1  gallon  of  fluid.  Evaporate  this  by  a  water  bath  until  it  is 
reduced  to  a  pint,  and  when  cold  add  4  ounces  of  rectified  spirit. 
Let  the  nuxture  stand  for  twenty- four  hours,  then  separate  the 
clear  liquor  by  filtration,  and  evaporate  it  by  a  water  bath  until 
the  extract  has  acquired  a  suitable  consistence  for  forming  pills. 

This  extract  has  long  been  known,  being  the  meconion  of  the 
ancient  Greeks.  It  is  a  good  substitute  for  opium  in  many  cases, 
allaying  pain  and  inducing  sleeps  without,  it  is  thought,  producing 
nausea,  or  the  irritability  often  caused  by  opium. 

Dose. — 2  to  3  grains,  as  a  gentle  anodyne  and  hypnotic. 

5.  Opium,  P.B.     Opium. 

The  juice  ('Ottos-,  the  juice  pre-eminently)  inspissated  by  spon- 
taneous evaporation,  ol^tained  by  incision  from  the  unripe  capsules 
of  the  poppy,  Papaver  somniferum,  Linn.,  grown  in  Asia  Minor. 

Opium,  obtained  by  making  incisions  into  the  unripe  capsules  of 
the  poppy,  and  allowing  the  juice  to  concrete,  seems  to  have  been 
known  from  early  times.  Hippocrates  is  supposed  to  have  employed 
it,  and  Diagoras  condemned  its  use  in  affections  of  the  eyes  and  in 
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earaclie.  Dioscorides  describes  it;  but  opium  does  not  appear  to 
have  been  mucli  employed  until  the  time  of  the  Arabs,  except  in 
the  form  of  the  confections  called  Mithridatica,  Theriaca,  and  Philo- 
nium.  The  Arabic  name  ajioon,  the  Hindu  aphim,  and  the  name 
afooyung,  by  which  it  is  known  in  China,  must  all  have  proceeded 
from  the  original  Greek  name,  which  is  itself  derived  from  ottSs, 
juice.     The  Sanscrit  apaynum  seems  to  have  a  similar  origin. 

Preparation. — Opium  is  obtained  by  making  incisions  in  the 
evening  into  the  capsules  of  the  poppy,  shortly  after  the  petals  fall 
off,  taking  care  not  to  penetrate  into  the  interior.^  In  Asia  Minor 
the  incision  is  made  around  the  capsule  about  the  middle,  or  carried 
in  a  spiral  line  from  below  upwards.  In  India  the  capsule  is 
scarified  vertically  from  apex  to  base,  and  the  operation  repeated,  at 
intervals  of  a  few  days,  sometimes  as  many  as  six  times.  A  milky 
juice  exudes,  and  either  concretes  upon  the  capsule,  whence  it  may 
be  taken  off  in  little  tear-like  masses,  or  earlier  in  the  morning  in 
a  softer  state.  Upon  this  it  will  depend  whether  the  grains  run 
together,  or  remain  separate  even  when  pressed.  When  thus  col- 
lected the  opium  is  dried  in  a  warm  and  airy  room,  when  it  becomes 
of  a  brown  colour,  with  a  shining  fracture^  and  has  a  strong  and 
peculiar  odour.  Some  opium  which  Dr  Eoyle  prepared  in  this 
manner  in  the  Saharanpoor  Botanic  Garden  in  1828-29,  was  pro- 
nounced by  the  Medical  Board  of  Bengal  to  be  like  Turkey  opium. 
Most  of  the  opium  made  in  the  Himalayan  mountains  is  similarly 
prepared,  and  is  of  very  fine  quality.  Belon  and  Olivier  describe 
the  opium  of  Asia  Minor  as  formed  by  the  assemblage  of  the  small 
tears  collected  off  the  capsules.  Dioscorides  describes  the  process 
as  consisting  in  making  incisions  into  the  capsules  when  the  dew 
has  evaporated,  collecting  the  juice  in  a  shell,  mixing  the  several 
portions,  and  rubbing  them  up  in  a  mortar.  Kempfer  gives  this  as 
the  Persian  process,  and  M.  Texier  describes  it  as  being  adopted  in 
Asia  Minor;  and  it  is  certainly  practised  with  the  immense  quan- 
tities collected  in  India  in  the  provinces  of  Behar  and  Benares,  and 
of  which  an  excellent  description  has  been  given  by  Dr  Butter  in 
the  Journal  of  the  Asiatic  Society,  p.  136.  When  this  method  is 
adopted  the  mass  will  appear  homogeneous;  when  it  is  omitted  it 
will  appear  to  be  composed  of  agglutinated  tears.  Both  appearances 
may  be  observed  in  the  opium  of  commerce. 

Characters. — Irregular  lumps  weighing  from  4  ounces  to  2 
pounds;  enveloped  in  the  remains  of  poppy  leaves,  and  generally 
covered  with  the  chaffy  fruits  of  a  species  of  rumex;  when  fresh, 
plastic,  tearing  with  an  irregular,  slightly  moist,  chestnut-brown 

*  In  1844  M.  Aubergier  made  some  experiments  on  the  cultivation  of  tlie 
opium-poppy  in  France.  He  found  that  opium  obtained  from  the  long  poppy- 
heads  yielded  more  morpliia  than  that  which  flowed  from  the  round  ones. 
That  after  the  1st  of  July,  or  after  the  capsule  began  to  turn  yellow,  the  per- 
centage of  morphia  in  the  opium  diminished.  He  states  that  the  object  of 
not  making  the  incision  quite  through  the  pericarp  is  that  after  so  doing  the 
seeds  are  lost.  They  do  not  ripen,  and  no  oil  can  be  obtained  from  them. 
The  preparation  of  this  oil  is  an  important  source  of  profit. 
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surface,  sliining  when  rubbed  smooth  with  the  finger,  having  a 
peculiar  odour  and  bitter  taste. 

Test. — Break  down  100  grains  of  opium,  and  steep  it  in  1  ounce 
of  water  for  twenty-four  hours,  stirring  the  mixture  frequently. 
Transfer  it  to  a  displacement  aj)paratus,  and  exhaust  by  percolation 
with  3  ounces  more  of  water.  To  the  fluid  thus  obtained,  placed 
in  a  flask,  add  100  grains  of  slaked  lime,  to  precipitate  the  meconic 
acid  and  liberate  the  morphia;  boil  for  ten  minutes,  transfer  to  a 
Alter,  and  wash  the  undissolved  matter  with  1  ounce  of  boiling 
water.  Acidulate  the  filtered  fluid  slightly  with  diluted  hydro- 
chloric acid,  evaporate  it  to  ^  an  ounce,  and  let  it  cool.  Neutralise 
cautiously  with  solution  of  ammonia,  carefully  avoiding  an  excess; 
remove  by  filtration  the  brown  matter  which  separates,  and  wash 
it  with  1  ounce  of  hot  water.  Mix  the  washings  with  the  filtrate, 
concentrate  the  whole  to  i  an  ounce,  and  now  add  ammonia  in 
slight  excess.  After  twenty-fours,  collect  the  precipitated  morphia 
on  a  weighed  filter,  wash  it  with  cold  water,  and  dry  it  at  212°.  It 
ought  to  weigh  at  least  from  6  to  8  grains. 

Constituents. — Several  analyses  were  made  of  opium  before  any 
just  ideas  were  obtained  respecting  its  constitution.  Derosne  in 
1803  first  obtained  a  saline  body.  Sertiirner  and  Seguin  both  dis- 
covered in  1804  another  crystallisable  sul^stance,  upon  which  sub- 
sequent experience  has  proved  the  narcotic  power  of  opium  to 
depend.  In  a  second  memoir  of  Sertiirner,  published  in  1817,  he 
announced  his  discovery  of  morphia  combined  with  meconic  acid. 
Since  then  opium  has  been  found  to  consist  of  a  great  variety  of 
principles,  some  of  which  are  bases  and  some  are  neutral  bodies. 
Many  of  these,  however,  are  produced  by  the  processes  employed 
for  the  separation  of  the  natural  constituents.  The  following  will 
serve  to  indicate  the  primary  and  chief  secondary  or  derivative 
constituents  of  opium: — 


Primary  Constituents. 
Morphia  i/uLopcpev^),  Ci^HiyNOg, 

HgO,  6  to  12  percent. 
Codeia  (Kcodeia,  a  poppy-head), 

Thebaia,        (Thebes), 

Narceia  (vdpKr),  stupor), 

Fapaverine,  C21H01NO4 . 
Narcotine     {vapKcoTiKo^), 

C,oH^,NO,. 
Meconic  acid,  H3C7HO7, 

3H2O. 
Meconine  or  Opianyl  (/uriKoou,  a 

poppy),  CioHj^^O^,  a  trace. 
Rhaeadine,  CgiH^iNOg,  a  trace. 
Resiiwus  matter. 
CaoutcJwuG,  4  to  5  per  cent. 
Essential  oil. 
Gum  or  mucilo.ge. 


Secondary  Constituents. 
Apomorphia,  Ci-H^-NOg. 
Apocodeia,  CjgHij,N02. 
Codamina,  C.^oHg^NO^. 
Cotarnia,  C1.2H13NO3 . 
Hydrocotarnia,  G^^^^O^ . 
Cryptopia.  {KpvTri-co,  to  hide, 

and  ottos),  C23H25NO5. 
Meconidia,  C21H03NO4. 
Laudanosia,  CgiH.i/NO^. 
Protopia,  C20H19NO5. 
Rhoeadine. 
Meconine  or  Opianyl. 
Lanthopine,  C23H2.5NO4. 
Lactic  or  Thebolactic  acid. 
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Adulterations. — Mucilaginous  and  albuminous  matters,  probably 
a  little  sugar,  and  scrapings  of  the  poppy  capsule,  are  the  natural 
and  unavoidable  constituents  of  opium,  and  make  up  about  half 
the  weight  of  soft  opium.  Various  articles,  such  as  sand,  clay, 
sugar,  molasses,  starch,  gum-arabic,  cow  dung,  and  pounded  poppy 
seeds  are  employed  to  increase  its  weight  and  bulk.  But  the  most 
subtle  adulteration  is  opium  from  which  the  morphia  has  been  ex- 
tracted. A  proper  proportion  of  solid  matter,  obtained  by  drying  at 
212^;  of  morphia  by  the  above  test;  of  ash,  about  7  per  cent,  and  the 
absence  of  reactions  of  an  aqueous  solution  with  solutions  of  iodine, 
gelatin,  and  of  alcohol  (which  precipitates  gum  acacia),  indicate 
the  purity  of  the  drug.  Good  opium  is  of  a  dark-brown  or  blackish 
colour  externally  and  of  a  reddish-brown  internally,  is  either 
homogeneous  or  formed  of  agglutinated  tears;  sp.  gr.  about  3*36; 
the  taste  strongly  and  permanently  bitter,  with  a  rather  pleasant 
flavour  and  heavy  aroma.  It  should  contain  not  more  than  15  per 
cent,  of  water,  and  yield  50  per  cent,  of  aqueous  extract.  When 
kept  in  a  dry  place  it  becomes  hard,  and  even  brittle,  breaking 
with  a  compact,  shining  fracture,  and  producing  a  yellowish-browji 
powder.  Warm  or  cold  water  dissolves  about  two- thirds  and 
rectified  spirit  four-fifths  of  the  whole,  forming  reddish-brown 
solutions  containing  all  the  constituents  of  the  drug.  ^Ether  dis- 
solves much  of  what  is  left  by  water.  The  dilute  acids  also  remove 
the  active  constituents.  From  these  solutions  the  alkalies  precipi- 
tate the  active  principles,  but  redissolve  them  when  added  in 
€xcess.  Tannic  acid,  the  tannates,  carbonates  and  bicarbonates,  and 
some  metallic  salts  also  precipitate  the  alkaloids. 

IncomjMtihilities. — Alkalies  precipitate  the  opium  alkaloids,  but 
redissolve  them  more  or  less  in  an  excess.  They  are  also  precipi- 
tated by  lime  and  magnesia  and  their  salts,  and  by  tannic  acid.  As 
some  of  these  are  apt  to  be  prescribed  with  opium,  it  is  essential  to 
attend  to  the  form  of  exhibition,  for  the  precipitate  may  contain 
all  the  active  principles,  and  the  solution  be  inert;  or  it  may  l^e 
made  active  again  by  using  an  excess  of  ammonia  or  potash;  or  the 
active  principle  may  be  taken  up  by  the  acid  of  some  of  the  salts 
used.  But  these  various  effects  of  reagents  can  be  duly  appreciated 
only  when  the  composition  of  opium  is  understood. 

Varieties  of  Opium. — The  opiums  known  in  European  commerce 
have  been  described  under  the  following  heads  by  Guil)ourt.  That 
collected  in  Asia  Minor,  chiefly  in  Anatolia,  is  generally  all  included 
under  the  head  of  Turkey  opium,  and  most  of  it  is  exported  from 
Smyrna;  some  of  it,  however,  is  taken  to  Constantinople,  whence  it 
is  re-exported  to  other  parts  of  Europe.  Some  Egyptian  is  im- 
ported into  this  country.  The  Persian  is  scarcely  known.  The 
Indian  kinds  are  exported  to  China. 

1.  Smyrna  Opium — Levant,  TarJcey,  or  Constantinople  opium — is 
generally  in  flattened  masses,  and,  in  consequence  of  its  original 
softness,  without  any  definite  regular  form;  these  masses  weighing 
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from  a  half  to  two  pounds,  and  covered  with  the  remains  of  a  popj^y 
leaf  and  capsules  of  a  species  of  rumex.  It  is  at  first  soft,  of  a  dis- 
tinct brown  colour,  becoming  blackish  and  hard  when  dried,  losing 
weight  from  evaporation  of  water,  and  having  the  strong  and  pecu- 
liar odour  of  opium.  When  examined  with  a  magnifier,  it  is  seen 
to  be  composed  of  yellowish  agglutinated  tears.  This  is  the  purest 
kind  of  opium,  yielding  about  8  per  cent,  of  morphia  and  4  per 
cent,  of  narcotine,  and  on  an  average  about  12  per  cent,  of  hydro- 
chlorate  of  morphia.     It  is  that  indicated  in  the  Pharmacoprria. 

Smyrna  opium  is  produced  at  several  places,  at  from  ten  to 
thirty  days'  distance  in  the  interior;  but  that  grown  at  Caisar, 
about  600  miles  from  Smyrna,  is  the  most  esteemed  for  its  cleanness 
and  good  quality.  Mr  Hamilton  states  that  much  is  produced  at 
Bogaditza;  it  is  made  into  lumiDS  about  4  or  5  inches  in  diameter, 
and  closely  invested  by  leaves. 

According  to  M.  Landerer,  Smyrna  opium  is  prepared  in  the 
interior  of  Asia  Minor,  chiefly  in  Kara  Chissar  (Caisar),  and  near 
Magnesia.  It  is  a  compound  product.  The  tears  obtained  hy 
incisions  into  the  capsules  are  allowed  to  flaw  into  small  shells,  and 
dried  in  the  sun.  This  opium,  which  is  of  the  best  quality,  is 
mixed  with  an  extract  prepared  by  boiling  down  the  fresh  leaves 
of  the  poppy  phmt.  The  mass  is  then  divided  into  cakes.  These 
are  wraj)ped  in  fresh  poppy  leaves  and  placed  on  shelves  to  dry. 
It  is  thought  advantageous  that,  while  drying,  they  should  l)e 
exposed  to  the  morning  and  evening  dews.  The  same  writer  states, 
that  it  is  not  uncommon  for  Smyrna  opium  to  be  adulterated  with 
sal ep- powder,  in  order  ta  harden  it.  This  causes  the  tincture  to 
assume  a  slimy  or  mucilaginous  consistence  {Fharm.  Journ.  x.  474). 
For  an  interesting  account  of  the  production  of  Smyrna  opium,  by 
Mr  Maltass,  see  Pharm.  Journ.  xiv.  395. 

2.  Egjrptian  Opium  is  in  flattened  roundish  cakes  about  3  inches 
in  diameter,  and  covered  with  the  remains  of  some  leaf  which  M. 
Guibourt  was  unable  to  distinguish.  It  appears  good  externally, 
is  homogeneous,  inclines  to  a  reddish  hue,  is  not  blackened  by 
keeping,  but  softens  on  exposure  to  the  air,  and  has  somewhat  of 
a  musty  smell.  It  is  generally  inferior,  and  M.  Guibourt  obtained 
only  f  of  the  morphia  yielded  by  Smyrna  opium. 

Some  02:>ium  has  been  collected  in  Algiers.  A  new  variety  im- 
ported from  Turkey  has  been  described  by  Mr  Morson  {Pharm. 
Journ.  iv.  503).  It  resembles  the  Constantinople,  but  was  soft 
and  light- coloured;  contained  much  wax,  caoutchouc,  and  about  G^ 
per  cent,  of  morphia. 

3.  Persian  Opium,  which  Dr  Pereira  calls  Trebizond  opium,  from 
his  specimens  having  been  obtained  from  thence.  The  specimens 
in  the  King-'s  College  Museum  were  sent  by  Mr  Morson,  to  whom 
M.  Guibourt  was  also  indebted.  This  kind  is  of  a  black  colour, 
apparently  homogeneous  in  texture,  and  in  sticks  some  inches  in 
length,  each  wrapped  up  in  a  separate  piece  of  paper,  and  tied  with 
a  piece  of  cotton. 


746  VARIETIES  OF  OPIUM. 

4.  Indian  Opium  is  not  known  in  European  commerce.  Tlie 
Saliarunidore  garden  opium,  first  cultivated  by  Dr  Eoyle,  is  of  a 
Lrown  colour,  shining  fracture,  with  the  strong  and  peculiar  odour 
of  opium,  and  yielded  the  late  Professor  Daniell.  in  one  of  the  last 
analyses  he  made,  8  per  cent,  of  morphia.  The  Himalayan  opium 
possesses  similar  sensible  properties,  and  though  liable  to  be  adul- 
terated, is,  when  pure,  of  very  fine  quality.  The  Mahua  opinm  is 
in  flat  circular  cakes,  average  weight  H  lb.,  of  a  rusty-brown  colour, 
strong  odour,  and  bitter  permanent  taste,  varying  much  in  quality. 
Some  Malwa  opium  lately  analysed  yielded  only  2  per  cent,  of 
morphia,  was  oily  and  mucilaginous,  and  appeared  to  have  been 
obtained  by  expression  of  the  capsules.  Dr  Smyttan,  late  Opium 
Inspector  at  Bombay,  obtained  from  3  to  5  per  cent,  of  morphia  from 
some  varieties,  and  from  7 J  to  8  per  cent,  from  finer  kinds.  Some 
Kandeish  opium  yielded  to  Mr  E.  Solly  72  per  cent,  of  soluble 
matter,  and  about  7  per  cent,  of  morphia.  The  East  India  Govern- 
ment opium,  which  is  that  known  under  the  name  of  Bengal  opium, 
and  which  is  chiefly  produced  in  the  provinces  of  Behar  and 
Benares,  and  partly  in  that  of  Cawnpore,  is  also  of  different 
qualities;  that  intended  for  medicinal  use  in  the  hospitals  in  India 
is  of  very  fine  quality,  of  a  brown  colour,  and  fine  odour,  packed 
with  great  care  iti  4  lb.  and  2  lb.  squares  covered  with  layers  of 
mica,  and  further  defended  by  a  case  of  brown  wax  half  an  inch 
in  thickness.  This  Patna  garden  opium,  cultivated,  prepared,  and 
selected  exclusively  for  the  dispensaries,  has  yielded  about  7  to  8 
per  cent,  and  sometimes  more  (10^)  of  morphia.  It  is  of  this 
kind  that  Christison  says,  ''  I  have  examined  specimens  little 
inferior  to  average  Turkey  opium  in  the  quantity  of  morphia  they 
contained." 

Dr  Butter  describes  the  quantity  of  opium  from  each  capsule  as 
varying  according  to  soil,  irrigation,  and  to  the  quantity  of  dew 
which  falls,  but  averaging  alDout  1  grain  from  each  quadruple 
incision.  The  tears  are  of  a  reddish  colour  externally,  but  semi- 
fluid in  the  interior,  and  of  a  reddish- white  colour.  The  juice  is 
apt  to  be  mixed  with  dew,  and  fraudulently  with  a  little  water, 
and  will  separate  into  a  fluid  portion  (passeivah),  and  into  one 
which  is  more  consistent,  the  former  containing  much  the  largest 
portion  of  the  bimeconate  of  morphia.  The  whole  of  the  day's 
collection  is  rubbed  together  in  a  mortar,  so  as  to  break  down  the 
grains,  and  reduce  the  whole  to  a  homogeneous  semi-fluid  mass, 
which  should  be  dried  as  quickly  as  possible  in  the  shade,  when  it 
is  called  pucha,  or  matured,  being  called  kucha^  or  raw,  in  its  former 
state.  All  samples  of  opium  brought  for  sale  are  submitted  to  a 
steam  drying  process,  by  which  the  quantity  of  fluid  in  each  is 
easily  ascertained.  The  opium  for  the  China  investment  contains 
about  30  per  cent,  of  moisture;  that  for  medical  use  in  India  is 
made  quite  dry. 

An  elaborate  and  official  account  of  the  preparation  of  Indian 
opium  has  been  given  by  Mr  Eatw^ell,  of  the  Opium  Agency  of 
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Behar,  and  is  reprmtecl  in  the  Pharm.  Journ.  for  1851,  with  wood- 
cuts illustrating  both  the  culture  and  manufacture.  He  has  found 
Benares  opium  to  contain  on  the  average  3 '21  per  cent,  of  morphia, 
and  4 -06  of  narcotine.  The  soft  opium,  before  inspissation,  is 
drained  of  its  more  fluid  part,  or  passewah  (Phar.  Journ.  xi.  361). 
By  this  separation  it  is  probable  that  a  considerable  quantity  of  the 
morphia  is  lost. 

That  exported  to  China,  and  which  is  highly  esteemed  by  the 
Chinese,  is  made  into  cakes  or  balls,  each  containing  about  4  lbs. 
and  covered  with  a  thick  layer  of  poppy  petals,  made  to  adhere  to 
the  opium  and  to  each  other  by  means  of  a  mixture  of  passewah 
and  of  inferior  kinds  of  opium  and  water.  It  is  of  a  dark-brown 
colour,  of  the  consistence  of  an  extract  when  first  cut,  into,  con- 
taining 70  per  ceut.  of  solid  matter,  and  aboii^'Sl  per  cent,  of 
morphia.  \ 

5.  Chinese  Opium. — Most  of  the  opium  extracted  in  India  is  con- 
sumed in  China.  The  drug  is,  however,  produced  in  larg4  quanti- 
ties in  the  provinces  of  Yunnan,  Kweichan,  Szchuen,  and  Shensi, 
and  even  as  far  north  as  Ninguta.  It  is  regarded  by  the  natives  as 
inferior  to  Indian. 

6.  European  Opium. — This  variety  is  occasionally  met  with. 
Opium  might  easily  be  produced  in  England  if  the  summer 
were  more  regular.  In  the  south  of  Europe  the  summer  is  pro- 
])ably  too  hot  and  dry.  In  India  it  can  only  be  cultivated  in  the 
cold  weather.  Some  good  English  opium  has  been  produced, 
but  it  is  irregular  in  strength.  The  quantity  of  morphia  said  to 
have  been  obtained  from  some  specimens  of  French  and  German 
opium  is  enormous, — being  from  16  to  22  per  cent. 

Action. — This  is  fully  treated  of  under  morphia  (see  p.  754),  and 
the  other  constituents  (see  p.  760  et  seq.).  To  sum  up  what  is  there 
said,  two  effects  only  are  observable  in  the  action  of  opium,  and  these 
are  traceable  in  various  degrees  of  development  in  each  of  its  con- 
stituents. Taken  as  a  whole,  these  bodies  form  a  natural  series 
connected  in  the  following  order  : — Morphia,  Papaverine,  Narceia, 
Meconine,  Cryptopia,  Apomorphia,  Codeia,  and  Thebaia, — the  first 
representing  the  hypnotic  action  in  the  highest  degree,  and  the  last 
the  convellent  or  excitant  action  in  the  highest  degree, — the  pre- 
ponderating effect  of  each  of  the  intermediate  ones  being  indicated 
hy  its  proximity  to  morphia  or  thebaia. 

In  poisonous  doses  death  is  the  result  of  asphyxia  from  depression 
and  final  arrest  of  the  respiratory  function  with  great  engorgement 
of  the  venous  system,  and  the  right  side  of  the  heart. 

Resuscitation. — In  cases  of  poisoning,  evacuate  the  stomach  by 
the  use  of  the  stomach-pump,  or  an  emetic  of  mustard  and  salt 
water  with  tickling  of  the  fauces.  Kouse  the  patient  by  loud  talk- 
ing, shaking,  and  perambulation;  administer  hot  coffee,  tea,  and 
salvolatile  in  hot  water,  and  apply  sinapisms  to  the  nape,  and 
ammonia  to  the  nostrils.  When  the  patient  cannot  be  aroused 
from  the  stupor,  artificial  respiration,  the  use  of  galvanism,  deple- 
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tion  from   a  jugular  vein,  and  generally  the  treatment  required 
for  chloroform  asphyxia  (p.  341),  must  be  employed. 

Belladonna  has  1)een  strongly  advocated  and  practised  as  a  direct 
antidote.  I  have  shown,  conclusively  to  those  who  will  take  the 
trouble  to  sift  the  evidence,  that  opium  and  belladonna  only  accel- 
erate and  intensify  each  other^s  effects;  but  there  are  medical  men 
who  do  not  accept  the  evidence  which  I  have  adduced,  and  one  of  the 
latest  writers  on  the  subject  says, — "  Certainly,  in  the  present  state  of 
things  no  one  would  be  warranted  in  omitting  the  use  of  bella- 
donna (atropine  sulph.  gr.  1-20  or  more  subcutaneously  injected) 
in  any  severe  case  of  opium  poisoning^'  (Mat.  Med.  and  Therap.  by 
C.  D.  F.  Phillips,  M.D.,  p.  66). — From  one  to  tiventy  grains  of  sul- 
phate of  atropia  injected  subcutaneously  I  I  think  it  may  be  safely 
inferred  that  this  authar,  at  least,  has  never  witnessed  the  effects  of 
the  ^V  of  a  grain  of  sulphate  of  atropia  used  subcutaneously,  and 
has  never  read  that  3  grains  taken  by  the  mouth  (a  quantity  equi- 
valent* to  only  I  of  a  grain  subcutaneously  injected)  have  killed  a 
healthy  woman.  (See  case  by  Dr  Gross,  Araer.  Jour.  Med.  Sci.  1869). 
Medicinal  Use. — See  Mor[3hia,  and  the  other  constituents,  p.  754 
et  seq. 

Dose. — ^  to  6  grains. 

Pharmaceutical  Uses. — In  the  preparation  of  many  articles  of  the 
Pharmacoptxiia.  The  following  is  a  list,  and  the  quantity  of  opium 
contained  in  them: — 

Confectio  opii,  1  grain  of  powdered  opium  in  40;  Emplastrum 
opii,  22  grains  of  powdered  opium  in  half  an  ounce;  Enema  opii, 
the  whole  contains  j  fluid  drachm  of  tincture;  Extractum  opii, 
obtained  from  about  twice  as  much  opium;  Extractum  opii 
li(i[uidum,  nearly  22  grains  of  the  extract  in  1  fluid  ounce;  Lini- 
mentum  opii,  1  volume  of  the  tincture  in  2  volumes;  Pilula  ipeca- 
cuanhas cum  scilla,  1  grain  in  16i  nearly;  Pilula  plumbi  cum  opio, 
1  grain  in  8;  Pilula  saponis  composita,  1  grain  of  powdered  opium 
in  5  grains;  Pulvis  cretae  aromaticus  cum  opio,  1  grain  in  40;  Pulvis 
ijDecacuanhse  compositus,  1  grain  in  10;  Pulvis  kino  compositus,  1 
grain  in  20;  Pulvis  opii  compositus,  1  grain  of  powdered  opium  in 
iO;  Tinctura  camphorse  composita,  2  grains  in  1  fluid  ounce; 
Tinctura  opii,  the  soluble  portion  of  33  grains  of  powdered  opium 
in  1  fluid  ounce;  Tinctura  opii  ammoniata,  5  grains  in  1  fluid 
ounce;  Trochisci  opii,  --^\  grain  in  each;  Unguentum  gallae  cum  opio, 
32  grains  in  1  ounce;  Vinum  opii,  nearly  22  grains  of  extract  in  1 
fluid  ounce. 

1.  Confectio  Opii,  P.B.     Confection  of  Opium. 

40  grains  contain  1  grain  of  powdered  opium. 

Preparation. — Mix  together  192  grains  of  compound  powder  of 
opium  and  1  fluid  ounce  of  syrup.  A  substitute  for  the  old 
theriaca,  an  useless  and  little-used  preparation. 

Dose. — 5  grains  (==iV  of  a  grain  of  powdered  opium)  to  20  grains 
(  =  i  grain). 
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2.  Emplastrum  Opii,  P.B.     Ojnum  Plaster. 
10  parts  contain  1  of  powdered  opinm. 

Preparation. — Melt  9  ounces  of  resin  plaster  by  means  of  a  water 
1)ath,  then  add  gradually  1  ounce  of  opium  in  fine  powder,  and  mix 
thoroughly. 

Use. — A  warming  anodyne  plaster  in  chronic  rheumatism. 

3.  Enema  Opii,  P.B.     Enema  of  Opium. 

Preparation. — Mix  together  ^  fluid  drachm  of  tincture  of  opium 
and  2  fluid  ounces  of  mucilage  of  starch. 

The  whole  may  be  given  in  persistent  diarrhoea,  dysentery,  and 
in  painful  affections  of  any  of  the  pelvic  viscera. 

4.  Extractum  Opii,  P.B.     Extract  of  Opium. 

This  is  opium,  minus  the  chief  part  of  the  narcotine,  papaverine, 
and  thebaia,  and  about  50  per  cent,  of  insoluble  matter. 

Preparation. — Macerate  1  pound  of  opium  in  thin  slices  in  2 
pints  of  water  for  twenty-four  hours,  and  express  the  liquor. 
Reduce  the  residue  to  an  uniform  pulp,  macerate  it  again  in  2 
pints  more  of  icater  for  twenty-four  hours,  and  express.  Repeat 
the  operation  a  third  time.  Mix  the  liquors,  strain  through 
Hannel,  and  evaporate  by  a  water  bath  until  the  extract  has 
acquired  a  suitable  consistence  for  forming  pills. 

Good  opium  yields  from  50  to  60  per  cent,  of  extract.  It 
should,  therefore,  be  twice  as  strong  as  opium,  if  water  is  capable 
of  exhausting  it  of  its  active  constituent,  but  this  does  not  appear 
to  be  the  case. 

Dose. — \  to  2  grains. 

Pharmaceutical  Uses. — In  the  jireparation  of  Extractum  o]3ii 
liquidum,  Trochisci  opii,  and  Vinum  opii. 

5.  Extractum  Opii  liquidum,  P.B.     Liquid  Extract  of  Opium. 
Contains  nearly  22  grains  of  extract  in  1  fluid  ounce. 
Preparation. — Macerate  1  ounce  of  extract  of  opium  in  16  fluid 

ounces  of  warm  water  for  an  hour,  stirring  frequently,  then  add  4 
fluid  ounces  of  rectified  spirit,  and  filter.  The  product  should 
measure  1  pint. 

This  preparation  is  evidently  an  imitation  of  '^Battleifs  Seda- 
tive Solution  of  Opium,^^  and  is  intended  for  the  use  of  those  who 
prescribe  it;  but  as  it  lacks  the  essence  of  such  yjreparations,  viz., 
the  name,  it  is  rarely  used,  and  must  be  regarded  as  an  encum- 
brance and  therefore  a  complication  to  the  Pharmacopdiia. 

Dose. — 10  minims  ( =  ^  grain  of  extract)  to  40  minims  ( =  2  grains 
nf  extract). 

6.  Linimentum  Opii,  P.B.     Liniment  of  Opium. 

A  mixture  of  equal  measure  of  tincture  of  opium  and  liniment  of 
soap. 

Use. — A  gently  stimulant  anodyne  application. 
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7.  Pilula  Saponis  composita,  P.B.     Compound  Pill  of  Soap. 

5  grain  kS  contain  1  grain  of  powdered  opium. 

Preparation, — Mix  \  ounce  of  powdered  opium  with  2  ounces  of 
hard  soap  in  powder,  and  beat  into  a  mass,  sufficiently  softened  by 
the  incorporation  of  a  little  ivater  to  form  pills.  The  soap  is  useful 
both  to  separate  the  particles  of  opium,  and  to  facilitate  its  solution. 
It  is  remarkable  that,  while  the  Pharmacopoeia  has  been  so  exact 
in  its  prescriptions  for  Decoctum  papaveris,  it  should  have  been 
so  lax  in  respect  of  this  generally-used  preparation  as  to  have  left 
the  proportion  of  opium  so  indefinite. 

Vose. — 3  to  5  grains  as  an  anodyne  and  soporific.  It  is  often 
useful  as  a  suppository. 

8.  Pilula  IpecacuanhaB  cum  Scilla,  P.B.  Ipecacuanha  and  Squill  Pill. 

23^  grains  nearly  contain  1  grain  of  powdered  opium. 

Preparation. — Mix  together  3  ounces  of  compound  powder  of  ipeca- 
cuanha and  1  ounce  each  of  squill  and  ammoniacum  in  powder,  and 
beat  into  a  mass  with  a  sufficiency  of  treacle. 

Action  and  Use. — A  sedative  expectorant  in  cough. 

Lose. — 5  to  10  grains. 
9  Pilula  Plumbi  cum  Opio,  P.B.     Lead  and  Opium  Pill. 

8  grains  contain  1  grain  of  powdered  opium. 

Preparation. — Beat  36  grains  of  acetate  of  lead,  6  grains  of  powdered 
opium,  and  6  grains  of  confection  of  roses  into  an  uniform  mass. 

Action  and  Use. — An  anodyne  astringent  in  intestinal  fluxes  or 
in  pulmonary  or  other  haemorrhage. 

Dose. — 3  to  5  grains. 

10.  Pulvis  Cretse  Aromaticus  cum  Opio,  P.B.     Aromatic  Povjder 

of  Chalk  and  Opium. 

40  grains  contain  1  grain  of  powdered  opium. 

Preparation. — Mix  thoroughly  9|  ounces  of  aromatic  powder  of 
chalk  and  J  ounce  of  opium  in  powder,  pass  through  a  fine  sieve; 
finally  rub  it  lightly  in  a  mortar.     Keep  it  in  a  stoppered  bottle. 

Action  and  Use. — An  astringent  and  anodyne  in  diarrhoea. 

Dose. — 10  grains  (  —  J  grain  of  opium)  to  40  grains  (  =  1  grain). 

11.  Pulvis  Ipecacuanhse  compositus,  P.B.     Compound  Ipecacuanha 

Powder. 

10  grains  contain  1  grain  of  powdered  opium. 

Preparation. — Mix  thoroughly  \  ounce  each  of  ipecacuanha  and 
opium,  both  in  powder,  with  4  ounces  of  sulphate  of  potash  in 
powder.  Pass  it  through  a  fine  sieve,  and  finally  rub  it  lightly  in 
a  mortar.     Keep  it  in  a  stoppered  bottle. 

Action  and  Use. — This  powder,  called  after  its  author,  Dr  Dover, 
"  Dover's  Powder,^'  is  an  excellent  illustration  of  the  advantages 
derived  from  the  judicious  admixture  of  drugs.  The  activity  of 
both  the  opium  and  ipecacuanha  is  increased  by  the  mechanical 
separation  of  their  particles  by  the  sulphate  of  potash,  and  the 
combination  results  in  the  development  of  a  sudorific  action  which 
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neither  opium  nor  ipecacuanha  possess  alone  in  doses  of  1  g'ain, 
the  quantity  contained  in  10  grains  of  the  powder.  This  powder  is 
one  of  the  most  certain  of  our  sudorifics  and  hypnotics,  and  as  such 
is  most  appropriate  in  febrile  irritation  and  insomnia.  It  is 
especially  useful  in  diarrhea  and  dysentery. 
Dose.— 6  to  15  grains. 

12.  Pulvis  Kino  compositus,  P.B.     Comjjound  Kino  FoivcUr. 
20  grains  contain  1  grain  of  powdered  opium. 

Preparation. — Mix  thoroughly  3|  ounces  of  hino  in  powder, 
\  ounce  of  powdered  opium,  and  1  ounce  of  cinnamon  hark  in  powder. 
Pass  it  through  a  fine  sieve,  and  finally  rub  it  lightly  in  a  mortar. 
Keep  it  in  a  stoppered  bottle. 

Action  and  Use. — An  anodyne  astringent  in  diarrhoea  and  heemor- 
rhage  from  the  alimentary  canal. 

Dose. — 5  grains  {=  i  grain  of  opium)  to  20  grains  (  =  1  grain). 

13.  Pulvis  Opii  compositus,  P.B.     Compound  Powder  of  Opium. 
10  grains  contain  1  grain  of  powdered  opium. 

Preparation. — Mix  thoroughly  together  1|  ounce  of  opium  in 
powder,  2  ounces  of  black  pepper,  5  ounces  of  ginger,  6  ounces  of  cara- 
way fruit,  and  \  an  ounce  of  tragacanth,  all  in  powder,  pass  the 
mixture  through  a  fine  sieve,  and  finally  rub  it  lightly  in  a  mortar. 
Keep  it  in  a  stoppered  bottle. 

This  powder  represents  Confectio  opii  in  the  dry  state.  It  is 
carminative  and  anodyne,  and  may  be  used  in  flatulent  colic,  and 
with  chalk  mixture  in  atonic  diarrhoea. 

Dose. — 2  grains  (  =  i  grain  powdered  opium)  to  5  grains  ( =  -|  grain). 

14.  Tinctura  CamphoraB  composita,  P.B.      Compound  Tincture  of 

Camphor.     Paregoric. 

4  fluid  drachms  contain  the  soluble  part  of  1  grain  of  powdered 
opium. 

Preparation. — Macerate  40  grains  each  of  opium  in  coarse  powder 
and  benzoic  acid,  30  grains  of  camphor,  and  ^  fluid  drachm  of  oil  of 
anise,  with  1  pint  of  proof  spirit,  for  seven  days  in  a  closed  vessel, 
with  occasional  agitation ;  then  filter,  and  add  sufficient  proof  spirit 
to  make  1  pint.  This  is  a  sherry-coloured  fluid,  smelling  of 
camphor  and  anise,  and  becoming  milky  when  mixed  with  water. 
Opium  is  the  principal  constituent. 

Action  and  Use. — A  carminative  sedative,  employed  as  an  anodyne 
and  sedative,  chiefly  in  cough. 

Dose. — \  fluid  drachm  ( =  J  grain  of  opium)  to  2  fluid  drachms 
(=1  grain). 

15.  Tinctura  Opii,  P.B.     Tincture  of  Opium  or  Laudanum. 
Contains  the  soluble  portion  of  nearly  33  grains  of  powdered 

opium  in  1  fluid  ounce. 

Preparation. — Macerate  1|  ounce  of  opium  in  coarse  powder  in 
1  pint  of  proof  spirit  for  seven  days,  then  strain,  press,  filter,  and 
add  sufficient  proof  spirit  to  make  1  pint. 
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Laudanum  is,  of  all  the  preparations  of  opium,  its  Lest  represen- 
tative. It  contains  more  of  the  peculiar  resin  than  the  aqueous 
extract,  and  this  substance  appears  to  stand  in  intimate  relation  to 
the  more  active  constituents.  It  also  contains  the  odoriferous 
principle,  and  more  narcotia.  It  is  of  a  deep  reddish-brown  colour, 
possesses  the  full  heav}^  odour  of  opium,  and  its  bitter  taste.  The 
sp.  gr.  is  about  0*940.     I'S^  minims  represent  1  grain  of  dry  opium. 

Use. — As  a  narcotic,  it  has  the  advantage  over  solid  opium  in 
l)eing  more  readily  absorbed. 

Dose. — 5  to  40  minims.     For  an  infant,  from  1  to  2  small  drops. 

16.  Tinctura   Opii    ammoniata,   P.B.      Ammoniated   Tincture    of 
Opium.     Scotch  Paregoric. 

Contains  the  soluble  part  of  5  grains  of  powdered  opium  in  1 
liuid  ounce. 

Preparation. — Macerate  100  grains  of  opium  in  coarse  powder, 
180  grains  each  of  saffron  (cut  small)  Siiid  henzoicacidj  1  fluid  drachm 
of  oil  of  anise,  in  a  mixture  of  4  fluid  ounces  of  strong  solution  of 
ammonia,  and  16  fluid  ounces  of  rectified  spirit,  for  seven  days  in  a 
well-closed  vessel,  with  occasional  agitation;  then  strain,  press, 
filter,  and  add  sufllcient  rectified  spirit  to  make  1  pint. 

Morphia  is  but  feebly  soluble  in  ammonia;  but  125  grains  of 
opium  =  100  of  the  dry  powder,  contain  not  more  than  10  grains  of 
morphia,  and  this  quantity  is  completely  dissolved  in  the  ammonia- 
cal  tincture.  Some  of  the  other  constituents  are  more  or  less  com- 
pletely dissolved  in  this  tincture  than  in  Tinctura  opii. 

Use. — Combines  the  properties  of  ammonia  and  opium,  and  as 
such  is  a  stimulant  antispasmodic  and  anodyne  in  cough,  especially 
pertussis. 

Dose. — i  to  1  fluid  drachm.  96  minims  represent  1  grain  of 
powdered  opium. 

17.  Trochisci  Opii,  P.B.     Opium;  Lozenges. 

Each  contains  yVth  of  a  grain  of  extract  of  opium. 

Preparation. — Add  72  grains  of  extract  of  opium,  softened  by 
means  of  a  little  water,  and  \  fluid  ounce  of  tincture  of  tolu  to  6 
ounces  of  extract  of  liquorice  heated  in  a  water  bath.  When  the 
mixture  is  reduced  to  a  proper  consistence,  remove  it  to  a  slab,  add 
16  ounces  of  refined  sugar  in  powder,  and  2  ounces  of  gum  acacia 
in  powder,  previously  rubbed  together,  and  mix  thoroughly.  Divide 
the  mass  into  720  lozenges,  and  dry  these  in  a  hot-air  chamber  with 
a  moderate  heat. 

Use. — To  allay  irritable  cough. 

Dose. — 1  to  6  lozenges. 

18.  Unguentum  Gallae  cum  Opio,  P.B.  Ointment  of  Galls  and  Opium, 
60  grains  contain  4  grains  of  powdered  opium. 

A  mixture  of  32  grains  of  powdered  opium  with  1  ounce  of  oi7it- 
ment  of  galls. 

Action,  and  Use. — An  astringent  opiate  application  for  haemor- 
rhoids or  fluxes  from  the  rectum. 
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19.  Vinum  Opii,  P.B.     Wine  of  Opium.     Sydenham's  Laudanum. 

Contains  nearly  22  grains  of  extract  of  opium  in  1  fluid  ounce, 
corresponding  in  strength  with  the  Extractum  opii  liquidum. 

Preparation. — Macerate  1  ounce  of  extract  of  opium  and  75  grains 
each  of  bruised  cinnamon  and  bruised  cloves  in  1  pint  of  sherry  for 
seven  days  in  a  closed  vessel,  with  occasional  agitation. 

Use. — This  preparation  is  historically  interesting,  but  its  use  is 
not  at  all  obvious.  It  is  destitute  of  the  aroma,  but  may  be  said  to 
have  a  more  agreeable  taste  than  the  tincture;  patients,  however,  do 
not  object  to  the  taste  or  flavour  of  the  latter.  If  it  be  thought  more 
suitable  for  ophthalmic  use  than  the  tincture,  it  is  less  so  than  the 
fluid  extract,  which  contains  the  same  quantity  of  spirit,  but  none 
of  the  irritant  oil  of  cinnamon  and  cloves.  Because  opium  some- 
times causes  sickness,  the  physicians  who  compiled  the  older 
Pharmacopoeias  thought  a  combination  with  aromatics  would  obviate 
this  tendency;  but  this  is  due  not  to  a  local  action  on  the  stomach, 
but  to  the  disturbance  of  the  nerve  centres  (see  p.  754). 

Dose. — 10  minims  (  =  -|  grain  of  extract)  to  40  minims  (  =  2  grains). 

MORPHIA,  Ci7Hi9N03,H20  =  285  +  18.     Morphine.     F.  Morphine. 

G.  Morphin. 

This,  the  chief  and  essential  constituent  of  oj^ium,  forms  from  6 
to  12  per  cent,  of  the  drug.  It  may  be  prepared  by  the  process 
given  (p.  743)  for  ascertaining  the  proportion  in  a  given  quantity  of 
opium;  or  as  follows: — 

Preparation. — 1.  Macerate  1  pound  of  sliced  opium  for  twenty- 
four  hours  with  2  pints  of  water,  and  decant;.  Repeat  this  process 
w^ith  the  residue  a  second  and  third  time,  and  finally  subject  the 
residue  to  strong  pressure.  Evaporate  the  united  liquors  in  a 
water  bath  to  a  pint,  and  stram  through  calico.  2.  Add  |  of  an 
ounce  of  chloride  of  calcium  dissolved  in  4  fluid  ounces  of  loater,  and 
evaporate  until  the  solution  solidifies  on  cooling.  Wrap  the  mass 
in  a  double  fold  of  strong  calico,  and  subject  it  to  powerful  pressure, 
preserving  the  dark  fluid  (mother-liquor  A;  see  Codeia)  which 
exudes.  3.  Triturate  the  squeezed  cake  with  about  half  a  pint  of 
boiling  distilled  water,  filter,  and  wash  the  residue  (insoluble 
meconate  of  lime)  well  with  boiling  distilled  water  (in  order  to 
remove  all  traces  of  hydrochlorate  of  morphia).  4.  Evaporate  the 
filtrate  until  it  solidifies  on  cooling,  subject  it  to  pressure  as  before, 
and  if  the  mass  be  still  much  coloured,  dissolve  it  in  water,  again 
evaporate  to  solidification,  and  subject  it  to  pressure  as  before, 
always  preserving  the  expressed  liquid  (more  mother-liquor  A).  5. 
Dissolve  the  pressed  cake  in  6  fluid  ounces  of  boiling  water;  add  |- 
of  an  ounce  of  purified  animal  charcoal,  and  digest  for  twenty 
minutes;  filter,  and  having  washed  both  filter  and  charcoal  with 
boiling  water  (in  order  to  avoid  waste),  add  to  the  solution  thus 
obtained  solution  of  ammonia  in  slight  excess.  Let  the  pure 
crystalline  morphia,  which  separates  as  the  liquid  cools,  be  collected 
on  a  filter  and  washed  with  cold  water  until  the  washings  cease  to 
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give  a  precipitate  with  solution  of  nitrate  of  silver  acidulated  by 
nitric  acid  (indicating  that  the  ammonium  chloride  has  been  com- 
pletely washed  away). 

A  little  more  morphia  may  be  obtained  from  the  mother-liquors. 
(See  Codeia.) 

In  the  first  stage  of  the  above  process  the  opium  is  exhausted  of 
its  morphia  and  codeia,  which  are  contained  in  the  aqueous  solution 
in  combination  with  mecoaic  acid.  Kesin,  oil,  acid  extractive,  and 
small  quantities  of  some  of  the  other  constituents,  are  also  contained 
in  the  infusion.  In  the  second  the  meconic  acid  is  precipitated  in 
combination  with  the  hme,  the  hydrochloric  acid  being  transferred 
to  the  morphia  and  codeia,  forming  hydrochlorates  which  are  held 
in  solution.  The  insoluble  meconate  of  lime,  a  little  sulphate  of 
lime,  and  the  mother-liquors  holding  the  other  constituents  of 
opium  in  solution,  are  separated  in  the  third  stage.  Solid  cakes  of 
crystalline  hydro  chlorate  of  morphia  and  codeia,  freed  from  resin 
and  extractive  matter,  are  obtained  in  the  fourth  stage;  and  by 
the  fifth  the  morphia  is  precipitated,  the  codeia  remaining  in 
solution  with  the  ammonium  chloride. 

GJiaracters  and  Tests. — Morphia  crystallises  in  short  six-sided 
prisms;  but  these  are  usually  so  minute,  that  it  has  the  appearance 
of  a  jjure  white  powder.  It  is  odourless,  but  very  bitter.  It  fuses 
into  a  yellow,  oily-looking  fluid  at  340°,  and  loses  an  atom  of  water; 
on  cooling,  it  concretes  into  a  colourless,  crystalline  mass.  At  about 
the  temperature  of  350°  the  alkaloid  sublimes,  and  may  be  condensed 
on  a  hot  plate  in  unaltered  prisms  (Dr  Guy).  At  a  higher  tempera- 
ture it  is  charred,  with  the  evolution  of  ammonia.  It  is  soluble  in 
1000  times  its  weight  of  cold,  and  in  400  of  boiling  water;  the  solu- 
tion has  an  alkaline  reaction  on  turmeric  paper.  It  requires  40 , 
parts  of  cold  anhydrous  alcohol  and  30  parts  of  rectified  spirit  at 
212°  for  solution;  and  is  insoluble  in  sether  and  chloroform,  but 
soluble  in  oils,  both  fixed  and  volatile.  The  fixed  alkalies  and 
alkaline  earths  also  dissolve  it,  and  deposit  it  unchanged,  as  they 
absorb  carbonic  acid  from  the  air.  It  is  very  sparingly  soluble  in 
ammonia.     It  is  freely  soluble  in  dilute  acids,  forming  bitter  salts. 

The  Salts  of  Morphia  crystallise  readily;  they  are  very  soluble 
in  water  and  in.  alcohol,  but  are  insoluble  in  aether.  Tartaric  acid 
added  to  a  solution  of  a  salt  of  morphia  prevents  its  precipitation 
by  bicarbonate  of  soda.  Salts  of  morphia  are  precipitated  by  tannic 
acid,  but  not  by  gallic  acid  or  gallates.  Concentrated  nitric  acid 
converts  morphia  or  its  salts  into  oxalic  acid  with  the  production  of 
an  orange-yellow  colour.  A  mixture  of  nitric  and  sulj)huric  acids 
forms  a  green  solution;  a  neutral  solution  of  perchloride  of  iron 
turns  morphia  blue;  but  the  colour  is  destroyed  by  excess  of  acid. 

Action. — The  following  conclusions  are  taken  from  my  work, 
The  Old  Vegetable  Neurotics:  On  the  brain. — The  general  phenomena 
are  the  same  in  all  animals  and  every  variety  of  constitution,  and 
they  are  plainly  the  result  of  two  opposite  effects — a  hypnotic,  which 
includes  anaesthesia,  and  an  excitant,  which  includes  cramp  and 
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convulsions.  The  specific  and  individual  effects  are  determined  by 
peculiarities  of  nervous  constitution.  In  some  these  two  effects  on 
the  nervous  system  are  so  equally  balanced,  that  in  moderate  doses 
the  drug  has  only  tonic  and  stimulant  effects,  which  in  increased 
doses  may  rise  to  delirium.  In  others  hypnosis  prevails,  and  the 
stimulant  effect  is  apparently  confined'  to  the  heart.  In  a  third 
class  the  excitant  action  counteracts  the  hypnotic,  and  insomnia 
with  restlessness  or  delirium  results.  Women  are  more  liable  to 
its  excitant  action  than  men;  and  amongst  women,  individuals  of  a 
highly  emotional,  excitable,  and  energetic  temperament  are  those  to 
whom  opium  in  any  form  is  a  very  distressing  remedy,  and  when 
used  hypodermically,  a  dangerous  one.  On  the  spinal  cord. — In 
man  this  is  chiefly  confined  to  the  medulla  after  moderate  doses, 
and  the  effects  are  not  uniform  in  different  persons.  In  the  nervous 
class  above  referred  to,  derangement  of  the  pneumogastric  nerves  is 
liable  to  follow.  Its  sentient  branches  are  blunted,  and  the  lungs 
no  longer  invite  a  flow  of  blood ;  its  motor  branches  convey  only 
cramp  to  the  muscular  parts;  the  mechanical  suction  power  of  the 
chest  is  depressed,  and  the  lungs  themselves  tend  to  collapse.  The 
right  heart  soon  becomes  distended,  cardiac  distress  is  complained 
of,  the  pulse  loses  force  and  volume,  intermits,  and  syncope  results. 
The  attendant  symptoms,  retching  and  vomiting,  are  consequences 
of  similar  disturbance  of  the  gastric  branches.  Under  the  influence 
of  morphia  the  whole  respiratonj  function  is  depressed^  and  the  breath- 
ing becomes  more  or  less  irregular,  and  interrupted  by  sighs. 
During  the  action  of  a  medicinal  dose,  the  respiratory  movements 
decrease  J  to  ^,  and  after  a  poisonous  dose  they  are  progressively 
reduced  in  number  and  extent  until  they  become  imperceptible, 
and  ultimately  cease  altogether.  On  the  sympathetic,  the  action  is 
stimulant,  and  so  long  as  the  respiratory  function  is  not  notably 
depressed,  the  pulse  is  increased  in  rapidity,  volume,  and  force. 
On  nutrition. — During  the  action  of  opium,  digestion  and  absorption 
are  retarded;  and  if  a  large  dose  be  taken  by  the  mouth,  its  absorp- 
tion, after  a  time,  is  completely  suspended.  So  long  as  any  hypnotic 
and  ansesthesiant  effects  remain,  the  excretions  are  retained;  but 
when  the  effects  are  simply  hypnotic  and  stimulant,  and  the  patient 
is  accustomed  to  its  use,  the  secretions  are  abundant  and  free.  On  the 
pupil. — In  man,  contraction  of  the  pupil  is  the  most  constant  of  all 
the  effects  of  opium,  and  comes  on  in  ten  or  fifteen  minutes  after  the 
subcutaneous  use  of  the  drug.  It  occurs  independently  of  hypnosis. 
The  effects  of  a  moderate  dose  of  morphia  (1  grain  by  the  mouth, 
or  |-  grain  hypodermically),  in  those  who  are  readily  influenced  by 
the  hypnotic  action  of  opium,  are  somnolency  with  giddiness,  and 
a  sense  of  fulness  in  the  head,  soon  followed  by  sound  sleep  lasting 
for  several  hours.  In  those  not  influenced  readily  by  the  hypnotic 
action,  there  follow  restlessness,  wakefulness,  and  often  nausea.  As 
often  as  sleep  comes  on  it  is  soon  disturbed  by  vivid  dreams,  and  the 
intervals  of  vigilance  by  equally  vivid  illusions  and  delusions, — 
waking  dreams,  usually  of  a  fearful  character.     After  the  lapse  of 
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several  hours  tlie  patient  will  sometimes  fall  into  a  refreshing 
slumber.  Unless  the  patient  be  accustomed  to  the  drug  there  will 
usually  be  in  both  cases,  but  much  more  so  in  the  latter,  nausea, 
headache,  and  muscular  debility  on  waking,  and  for  a  few  hours  sub- 
sequently. 

The  greatest  caution  must  be  used  in  gi\T.ng  opium  or  morphia 
hypodermically,  and  on  no  account  should  the  dose  of  the  latter 
exceed  the  ^th  of  a  grain  for  a  man  and  the  yV^h  of  a  grain  for  a 
woman,  as  an  initial  dose,  when  we  are  ignorant  of  the  effects  of 
the  drug  on  the  individual.  Even  the  -^^th  of  a  grain  will  some- 
times cause  extreme  nausea,  faintness,  with  intermittent  pulse,  for 
two  or  three  hours;  and  after  larger  doses  the  patient  has  suddenly 
fallen  back,  pallid  and  gasping  for  breath,  the  pulse  and  respiration 
imperceptible,  and  has  continued  in  this  state  of  dangerous  syncope 
for  two  or  three  minutes,  and  then,  under  the  influence  of  stimulants, 
has  revived  to  a  condition  of  great  and  prolonged  distress.  I  have 
shown  {op.  cit.  p.  302)  that  these  effects,  which  are  due  to  derange- 
ment of  the  vagus,  may  be  prevented  by  the  simultaneous,  or  better, 
the  previous  injection  of  the  Ath  of  a  grain  of  sulphate  of  atropia. 
They  may  also  be  ameliorated,  and  the  nausea  and  faintness  ulti- 
mately removed  by  its  subsequent  use. 

In  proportion  as  the  dose  of  morphia  is  increased,  so  are  the  effects 
above  described  intensified  and  prolonged;  and  after  a  poisonous 
dose  the  somnolency  passes  into  stupor,  and  the  stupor  into  coma, 
the  muscular  system  is  completely  relaxed,  the  whole  surface  becomes 
cold,  bloodless,  and  clammy,  the  pupils  completely  contracted,  the 
pulse  feeble  and  thready,  the  l)reathing  slow  and  shallow  with 
stertor,  or,  near  the  end,  imperceptible  to  the  ear  and  eye. 

Medicinal  Uses. — Of  all  neurotics — indeed  of  all  medicines— opium 
is  by  far  the  most  beneficial,  for  by  it  we  are  enabled  to  give  sleep, 
and  to  soothe  the  morbid  sensibility  of  an  over-excited  or  exhausted 
nervous  system. 

The  contra-indications  for  its  use  are  few  and  simple.  1.  It  must 
not  be  given  alone  to  persons  in  whom  it  produces  restlessness, 
nausea,  and  faintness;  but  when  judiciously  combined  with  atropia, 
conium,  chloral  hydrate  and  its  allies,  hypnotic  effects  may  be 
obtained  even  in  these  individuals.  2.  In  pulmonary  and  in  renal 
congestion,  and  in  the  moist  stage  of  diffuse  bronchitis,  its  use  must 
be  avoided,  or  it  must  be  given  in  small  doses  and  with  extreme 
caution.  3.  In  apoplexy  it  is  regarded  as  an  unsafe  remedy,  but 
the  cases  are  few  that  are  not  benefited  by  its  use.  Opinm  in  this 
condition  is  of  course  superfluous  and  noxious,  if  there  be  already 
deep  stupor  with  slow  breathing;  but  when  the  cerebral  excitement 
prevents  sleep,  it  should  be  given  without  hesitation  in  moderate 
doses,  and  not  repeated  under  six  or  eight  hours. 

In  all  other  conditions  it  may  be  freely  employed  as  a  hypnotic,  anti- 
spasmodic, and  anodyne.  So  grateful  is  its  influence  in  painful  dis- 
orders that  there  is  danger  of  its  abuse.  While  we  should  never 
withhold  it  in  malignant  disease,  but,  on  the  contrary,  proportion  the 
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dose  to  the  severity  of  the  pain,  we  ought  never  to  employ  it  in 
simple  neuralgia,  but  rather  seek  to  remove  the  cause  of  the  disorder. 
Both  mind  and  body  have  been  wrecked,  in  many  a  case,  by  the 
pernicious  use  of  frequent  hypodermic  injections  of  morphia  for 
simple  neuralgia.  Even  in  the  severest  forms  of  rheumatic  neuritis 
or  facial  neuralgia,  the  injection  should  never  be  given  oftener  than 
once  a  week,  but  then  in  effectual  doses. 

As  an  anodyne  and  sedative  in  painful  inflammatory  affections, 
such  as  acute  pleurisy  and  pneumonia,  peritonitis,  orchitis,  opium 
is  most  valuable,  not  only  in  relieving  pain,  but,  I  am  convinced, 
in  diminishing  the  irritability  of  the  vaso-motor  nerves  implicated 
in  the  inflammatory  process.  In  gastritis  and  entritis  its  beneficial 
action  is  equally  well  marked,  and  it  probably  controls  diarrhoea, 
by  directly  relieving  the  irritability  of  the  congested  blood-vessels. 
In  the  restlessness,  insomnia,  and  delirium  which  attend  the  specific 
fevers,  and  which  may  suj)ervene  on  any  jDyrexial  condition,  opium 
is  the  appropriate  remedy.  Its  use  is  not  only  necessary  but  most 
beneficial  in  the  delirium  of  typhus,  and  the  more  active  cerebral 
excitement  which  occasionally  arises  in  enteric  and  scarlet  fevers, 
whence  its  beneficial  infiuence  in  phrenitis  from  any  cause  may  be 
safely  inferred.  It  is  the  appropriate  remedy  in  traumatic  delirium 
and  delirium  a  fotu.  In  the  latter  condition  the  dose  must  be  pro- 
portionate to  the  need.  Where  repeated  doses  of  30  or  40  minims  of 
tincture  of  opium  only  serve  to  excite,  a  single  dose  of  two  or  even 
three  drachms  will  rarely  fail  to  induce  sleep,  from  which  the 
patient  will  awake  refreshed  and  ready  to  sleep  again.  In  cardiac 
diseases,  whether  of  the  muscular  structure  or  of  the  valves,  opium 
may  be  given,  provided  that  there  is  no  undue  excitement  of  action. 
In  these  conditions,  and  in  diseases  of  the  blood-vessels  other  than 
aneurism,  such  as  atheroma  and  varix,  the  influence  of  moderate 
doses  is  undoubtedly  tonic.  In  diabetes,  opium  is  the  most  valu- 
able remedy  that  we  possess;  its  action  in  this  disease,  even  when 
given  to  the  extent  of  a  grain  of  solid  opium  every  two  hours,  is 
tonic  and  sedative,  the  degree  of  somnolency  in  many  cases  being 
very  slight;  moreover,  in  some  cases  it  greatly  diminishes  the  quan- 
tity of  water  and  sugar  eliminated. 

Opium,  alone  or  in  combination  with  conium,  is  the  most  potent 
instrument  for  the  repression  of  maniacal  excitement. 

As  an  antispasmodic,  as  in  the  passage  of  gall  stones,  renal  calculi, 
scybala,  it  should  always  be  given  in  combination  with  equally 
large  doses  of  belladonna,  in  order  to  counteract  its  occasional 
tendency  to  induce  contraction  in  the  circular  fibres  of  the 
viscera. 

For  internal  use  opium  is  generally  preferable  to 'morphia;  the 
latter  is  more  suitable  for  hypodermic  injection. 

Dose. — Morphia  may  be  given,  dissolved  in  sufficient  dilute  acid,  by 
the  mouth,  in  doses  from  J  to  2  grains;  by  the  hypodermic  method, 
from  iV  to  -J  a  grain,  with  the  precautions  above  stated.  If 
slow  absorption  for  the  relief  of  topical  pain  be  desired,  1  grain 
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finely  levigated  may  be  dusted  on  the  surface,  denuded  of  its  epi- 
dermis by  a  blister. 

MORPHIiE  ACETAS,  P.B.     Acetate  of  Morphia, 
C34Hi9N06,C4H303+HO  or  C^^ll^,1^0,,a,llfi^=24:5. 

Preparation. — Dissolve  2  ounces  of  hydrochlorate  of  morphia  in  1 
pint  of  water,  and  add  sohition  of  ammonia  until  the  morphia  is 
wholly  precipitated  and  the  liquid  is  slightly  alkaline.  Collect  the 
precipitate  on  a  filter,  wash  it  with  water,  then  having  transferred 
it  to  a  porcelain  dish,  add  4  ounces  of  water  and  a  sufficiency  of  acetic 
acid  to  neutralise  and  dissolve  it.  Evaporate  the  solution  on  a 
water  bath  until  it  concretes  on  cooling.  Lastly,  dry  the  salt  with 
a  gentle  heat,  and  reduce  it  to  powder. 

Characters  and  Tests. — A  white  powder  imperfectly  crystalline, 
soluble  in  water  and  in  spirit.  From  its  solution  potash  throws 
down  a  precipitate  which  is  dissolved  by  excess  of  the  alkali.  It 
exhibits  the  characters  of  a  salt  of  morphia  (see  p.  754),  and  when 
heated  with  sulphuric  acid  evolves  acetic  acid. 

Acetate  of  morphia  is  slightly  deliquescent,  and  its  solution  loses 
acid  on  evaporation :  this  makes  the  salt  imperfectly  soluble  and  of 
uncertain  composition. 

Dose. — J  to  1  grain  by  the  mouth;  tV  to  \  grain  subcutaneously, 
with  the  precautions  above  given  under  morphia. 

1.  Liquor  Morphias  acetatis,  P. 5.     Solution  of  Acetate  of  Morphia. 

2  fluid  drachms  =  1  grain  of  the  acetate. 

Preparation. — Mix  8  minims  of  dilute  acetic  acid  and  2  fluid 
drachms  of  rectified  spirit  with  6  fluid  drachms  of  water,  add  4 
grains  of  acetate  of  morphia,  and  dissolve. 

Dose. — 10  minims  (^tV  of  a  grain)  to  120  minims  (  =  1  grain). 

2.  Injectio  Morphias  hypodermica,  P.-S.    Solution  of  Acetate  of  Mor- 

phia for  hypodermic  injection. 

12  minims  —  1  grain  of  the  acetate. 

Preparation. — Dissolve  88  grains  of  hydrochlorate  of  morphia  in  2 
ounces  of  loater,  aiding  the  solution  by  a  gentle  heat;  then  add 
solution  of  ammonia,  so  as  to  precipitate  the  morphia  and  render 
the  liquid  slightly  alkaline;  allow  it  to  cool;  collect  the  precipitate 
on  a  filter,  wash  it  with  water  and  allow  it  to  drain,  then  transfer 
the  morphia  to  a  small  porcelain  dish  containing  about  an  ounce 
of  water;  apply  a  gentle  heat,  and  carefully  add  acetic  acid  until 
the  morphia  is  dissolved  and  a  very  slightly  acid  solution  is  formed; 
add  now  sufficient  water  to  make  the  solution  measure  exactly  2 
fluid  ounces;  filter,  and  preserve  in  a  stoppered  bottle  excluded  from 
the  light. 

The  88  grains  of  hydrochlorate  contain  6679  grains  of  morphia, 
which  (allowing  0*05  of  a  grain  for  waste)  forms  with  acetic  acid  80 
grains  of  acetate. 
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A  solution  of  definite  strength  cannot  always  be  obtained  by  the 
use  of  the  dry  acetate,  but  this  object  is  secured  by  the  above  process. 

Characters\and  Tests. — A  clear  solution,  free  from  any  solid  particles. 
Very  slightly  acid  to  test  paper.  A  fluid  drachm,  rendered  slightly 
alkaline  by  the  addition  of  solution  of  ammonia,  yields  a  preci- 
pitate of  morphia,  which,  after  being  washed  and  dried,  should 
weigh  4*3  grains,  corresponding  to  5  grains  of  acetate  of  morphia. 

Dose  by  Subcutaneous  Injection. — 1  minim  =  (iVth  of  a  grain  of 
salt)  to  6  minims  (  =  J  a  grain). 

MORPHIiE  HYDROCHLORAS,  P.B.  Hydrochlorate  of  Morphia. 
C34H19NO6HCI  +  6HO  or  Ci7H^9N03HCl,3H20  =  321-5  +  54. 

Preparation. — Take  Ij  ounce  of  morphia  prepared  as  above  de- 
scribed (p.  753),  diffuse  it  through  2  fluid  ounces  of  boiling  water 
placed  in  a  porcelain  capsule  kept  hot,  and  add,  constantly  stirring, 
dilute  hydrochloric  acid,  proceeding  with  caution,  so  that  the  morphia 
may  be  entirely  dissolved  and  a  neutral  solution  obtained.  Set 
aside  to  cool  and  crystallise.  Drain  the  crystals,  and  dry  them  on 
filtering  paper.  By  further  evaporation  of  the  mother-liquor  and 
again  cooling,  additional  crystals  may  be  obtained. 

Characters  and  Tests. — In  white  flexible  acicular  prisms  of  a 
silky  lustre,  not  changed  by  exposure  to  the  air,  soluble  in  spirit, 
in  16  parts  of  cold,  and  its  own  weight  of  boiling  water.  The 
aqueous  solution  gives  a  white  curdy  precipitate  (AgCl)  with  nitrate 
of  silver,  and  a  white  one  (morphia)  with  potash,  soluble  in  excess 
of  the  alkali.  Moistened  with  strong  nitric  acid  it  becomes  orange- 
red,  and,  with  solution  of  perchloride  of  iron,  greenish -blue.  Entirely 
destructible  by  heat  without  residue.  20  grains  of  the  salt  dissolved 
in  ^  an  ounce  of  warm  water,  with  ammonia  added  in  the  slightest 
possible  excess,  give  on  cooling  a  crystalline  precipitate,  which,  when 
washed  with  a  little  cold  water  and  dried  by  exposure  to  the  air, 
"weighs  15*18  grains, — the  proper  proportion  of  morphia. 

Dose. — I  to  1  grain  by  the  mouth;  from  the  yV^h  to  J  grain  used 
hypodermically,  with  the  precautions  given  under  morphia. 

1.  Liquor  Morphias  hydrochloratis.  Solution  of  Hydrochlorate  of 
Morphia.     2  fluid  drachms  =  1  grain  of  the  hydrochlorate. 

Preparation. — Mix  8  minims  of  dihite  hydrochloric  acid  and  2 
fluid  drachms  of  rectified  spirit  with  6  fluid  drachms  of  water,  add 
4  grains  of  hydrochlorate  of  morphia  and  dissolve. 

Dose. — 10  minims  (  =  ^2^11  of  a  grain  of  the  salt)  to  120  minims 
(  =  1  grain). 

1.  Suppositoria  Morphise.     Morphia  Siippositories. 

Each  contains  \  grain  of  hydrochlorate  of  morphia. 

Preparation. — Slelt  20  grains  of  white  wax  and  90  grains  of  oil  of 
theobroma  with  a  gentle  heat,  then  add  6  grains  of  hydrochlorate  of 
morphia,  previously  mixed  with  64  grains  of  benzoated  lard,  and  mix 
all  the  ingredients  thoroughly.     Pour  the  mixture  while  it  is  fluid 
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into  suitable  moulds  of  the  capacity  of  15  grains;  or  the  fluid  mix- 
ture may  be  allowed  to  cool,  and  then  be  divided  into  twelve  equal 
parts,  each  of  which  shall  be  made  into  a  conical  or  other  convenient 
form  for  a  suppository,  which  will  contain  ^  a  grain  of  hydrochlorate 
of  morphia. 

Action.  Uses. — When  introduced  per  anum,  the  morphia,  becom- 
ing dissolved,  exerts  its  anodyne  and  constipating  action.  Used  in 
painful  affections  of  the  lower  bowel,  bladder,  or  uterus;  in  difficult 
parturition,  after  operation  for  stone,  or  in  dysentery. 

2.  Suppositoria  Morphias  cum  Sapone,  P.B,     Morphia  aiid  Soap 

Suppositories, 

Each  contains  -^  of  a  grain  of  hydrochlorate  of  morphia. 

Preparation. — Mix  6  grains  of  hydrochlorate  of  morphia  with  50 
grains  of  glycerin  of  starch,  and  100  grains  of  curd  soap,  and  add 
sufficient  starch  to  form  a  paste  of  suitable  consistence.  Divide  the 
mass  into  twelve  equal  parts,  and  form  them  in  a  conical  or  cylin- 
drical shape,  convenient  for  use  as  a  suppository. 

The  advantage  of  this  suppository  over  the  former  one  is  that  it 
acts  more  slowly. 

3.  Trochisci  Morphise,  P.B.     Morphia  Lozenges. 

Each  contains  the  sVth  of  a  grain  of  hydrochlorate  of  morphia. 

Preparation.  -^Dissolve  20  grains  of  hydrochlorate  of  morphia  in  \ 
fluid  ounce  of  water,  add  this  solution  to  \  fluid  ounce  of  tincture  of 
tolu,  previously  mixed  with  2  fluid  ounces  of  mucilage  of  gum  acacia; 
then  add  1  ounce  of  gum  acacia  in  powder,  previously  mixed  with 
24  ounces  of  refined  sugar  in  powder,  and  form  into  a  proper  mass, 
using  more  mucilage  if  necessary.  Divide  into  720  lozenges,  and 
dry  these  in  a  hot-air  chamber  with  a  moderate  heat. 

Dose. — 1  to  12  lozenges  during  the  day  to  relieve  cough. 

4.  Trochisci  MorphiaB  et  Ipecacuanhae,  P.B.     Morphia  and  Ipeca- 

cuanha Lozenges. 

Each  contains  the  ^Vth  of  a  grain  of  hydrochlorate  of  morphia,  and 
•j^th  of  a  grain  of  i23ecacuanha. 

Preparation. — Mix  60  grains  of  ipecacuanha  in  fine  powder  with 
2  fluid  ounces  of  mucilage  of  gum  acacia  and  ^  fluid  ounce  of  tincture 
of  tolu;  add  this  to  a  solution  of  20  grains  of  hydrochlorate  of  morphia 
in  ^  ounce  of  water,  and  make  into  a  paste,  as  in  the  preceding 
preparation,  using  the  gum  and  sugar  in  the  same  proportions,  and 
divide  as  before  into  720  lozenges. 

Dose. — 1  to  12  lozenges  during  the  day  to  relieve  cough. 

APOMORPHIA.     Ci^Hi7N02=263. 

This  base,  lately  discovered  by  Matthiessen  and  Wright  {Proc. 
Boy.  Soc.  1869),  contains  the  elements  of  morphia,  minus  HgO. 
It  may  be  readily  obtained  from  morphia  or  its  hydrochlorate  by 
heating  it  to  302'^  with  an  excess  of  hydrochloric  acid  in  a  sealed 
tube  for  three  hours.     A  molecule  of  water  is  separated,  and  the 
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hydrochl orate  of  morphia  converted  into  liydrochlorate  of  apomor- 
phia:  Ci7Hi9NO3,H01  =  Ci^Hi^NO2,HCl  +  H2O.  The  base  may  be 
separated  by  solution  in  water  and  the  cautious  addition  of  ammonia. 
It  is  amorphous;  moderately  soluble  in  water  and  in  aether,  more 
soluble  in  alcohol  and  in  chloroform.  With  nitric  acid,  or  a  mixture 
of  bichromate  of  potash  and  sulphuric  acid,  it  gives  a  brucia-red, 
and  with  perchloride  of  iron  an  amethyst  purple.  It  forms  crystal- 
line salts. 

Hydrochlorate  of  Apomorphia,  Cj^Hj^NOg,  HC1  =  298*5, 

This  salt  is  prepared  as  above  stated.  A  specimen  received  from 
Messrs  T.  and  H.  Smith  of  Edinburgh  presents  the  following  char- 
acters : — 

Characters. — A  greyish,  apparently  amorphous  powder,  but  under 
the  microscope  seen  to  be  composed  of  a  mixture  of  long  and  narrow, 
and  short  and  broad  six-sided  prisms  bevelled  at  the  ends;  gives  with 
nitric  acid,  or  a  mixture  of  sulphuric  acid  and  bichromate  of  potash,  a 
rich  maroon  colour,  and  with  warm  perchloride  of  iron  a  bluish-black. 
It  is  feebly  soluble  in  alcohol,  readily  soluble  in  water;  on  spon- 
taneous evaporation  it  separates  from  the  former  in  colourless  prisms, 
and  from  the  latter  in  rhombs  and  prismas  of  a  delicate  bluish-green 
or  glacier  tinge  ;  the  aqueous  solution  is  nearly  colourless,  slightly 
bitter,  and  gives  an  abundant  chalk-like  precipitate  with  solutions  of 
both  ammonia  and  potash,  soluble  in  excess  with  the  formation  of  a 
satiny  film  on  the  surface;  the  ammoniacal  solution  soon  assumes 
a  bluish-green  colour,  and  the  potash  one  a  cherry-red. 

Action. — The  eftects  of  apomorphia  are  emesis,  hypnosis,  and  some- 
times syncope.  Subcutaneously  injected  it  causes,  in  the  course  of 
two  or  three  minutes,  a  feeling  of  oppression  in  the  epigastrium, 
vertigo,  followed  by  retching,  free  salivation,  and  perspiration,  end- 
ing in  copious  vomiting.  During  the  next  half  hour  the  vomiting 
recurs  at  intervals  of  ten  or  fifteen  minutes,  and  then  the  patient 
gives  way  to  somnolency  and  sleeps  for  an  hour.  If  these  were  the 
whole  of  the  efi'ects,  apomorphia  would  be  very  useful,  but  there  is 
usually  some  tendency  to  syncope,  and  occasionally  the  symptoms 
are  very  alarming,  the  pulse  becoming  imperceptible,  the  breathing 
apparently  suspended,  consciousness  abolished,  and  twitchings  of 
the  facial  muscles.  This  is  an  occasional  effect  of  the  subcutaneous 
use  of  morphia,  and  the  same  precautions  indicated  at  p.  756,  in 
reference  to  nervous  peculiarities,  must  be  used  in  the  administra- 
tion of  this  preparation. 

Medicinal  Use. — This  will  prove  to  be  very  limited.  In  poison- 
ing where  there  is  difiiculty  in  the  use  of  the  stomach-pump,  and  in 
order  to  produce  prompt  emesis,  it  is  undoubtedly  a  suitable  remedy, 
but  it  remains  for  experience  to  decide  whether  it  may  be  safely  and 
advantageously  used  in  inflammatory  affections, — such  as  croup, 
bronchitis,  &c. 

Dose. — The  solution  for  hypodermic  use  should  be  freshly  pre- 
pared; 1  grain  of  the  hydrochlorate  dissolved  in  2  fluid  drachms 
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of  water  will  form  a  solution  of  convenient  strength.  Of  this  5 
minims  (r=:-^th  of  a  grain)),  to  12  minims  (  =  tVth  of  a  grain  of  the 
salt)  may  be  given :  the  iVth  of  a  grain  has  produced  the  alarming 
symptoms  above  referred  to  in  a  woman  aged  forty. 

PAPAVERINE,  C20H21NO4. 

Opium  contains  about  1  per  cent,  of  this  alkaloid. 

Preparation. — A  portion  is  separated  from  the  mother-liquor  C 
(see  Narceia  and  Meconine,  p.  763),  but  the  greater  part  is  con- 
tained in  the  precipitate  formed  in  the  isolation  of  Thebaia  (see 
p.  765).  This  precipitate  is  powdered,  boiled  with  alcohol,  and 
the  alcohol  subsequently  removed  by  distillation.  The  dark  resi- 
due is  treated  with  dilute  hydrochloric  acid:  a  solution  of  narcotine 
and  hydrochlorate  of  papaverine  is  thus  obtained,  this  is  filtered 
from  the  undissolved  resin,  and  evaporated  spontaneously;  the  latter 
salt  crystallises,  leaving  the  narcotine  in  solution. 

Characters. — Colourless  shining  prisms,  long,  slender, and  six-sided; 
or  short,  flat,  and  four-sided,  with  two  acute  edges,  resembling  a  two- 
edged  blade;  tasteless,  soluble  in  cold  nitric  acid,  forming  a  bright 
orange-coloured  fluid.  Soluble  in  cold  sulphuric  acid  without 
coloration;  but  the  solution  becomes  first  purple  and  then  a  splendid 
and  permanent  purplish -red  when  strongly  heated.  Soluble  in 
1200  parts  of  boiling,  and  in  3000  of  cold  water.  Soluble  in  boil- 
ing alcohol,  nearly  the  whole  separating  in  beautiful  stellate  clusters 
on  cooling.  Soluble  in  dilute  acetic  and  hydrochloric  acids,  forming 
nauseously  bitter  solutions.  The  hijdrochlorate  separates  from  acid 
solutions  in  large  and  brilliant  prisms,  four-sided,  bevelled  at  the  ends, 
or  in  triangular  prisms  exactly  resembling  three  of  triple  phosphate. 
It  is  soluble  in  12  parts  of  boiling  water. 

Action  and  Dose. — A  pure  but  very  feeble  hypnotic;  6  grains  of  the 
hydrochlorate  in  solution,  given  to  a  delicate  woman  by  the  mouth, 
had  merely  a  slight  anodyne  effect:  2  grains  used  hypodermically 
caused  somnolency,  equal  in  degree,  as  far  as  I  could  judge,  to  that 
produced  by  ^th  of  a  grain  of  morphia. 

NARCEIA  or  Narcein,  O23H29NO9. 

Opium  contains  from  0*1  to  0*7  per  cent,  of  this  alkaloid. 

Preparation.  —  The  dark  mother-liquor  B  (see  preparation 
of  Codeia)  is  diluted  with  water,  treated  with  ammonia,  and 
filtered.  The  filtrate  which  contains  the  narceia  and  meconine  is 
purified  from  colouring  matter  by  the  addition  of  acetate  of  lead, 
so  long  as  it  causes  a  precipitate.  This  is  separated,  and  the  excess 
of  lead  removed  by  a  current  of  sulphuretted  hydrogen.  On 
evaporating  the  filtered  fluid  to  a  syrup,  the  narceia  separates  on 
cooling  as  a  voluminous  mass  of  silky  crystals.  These  are  separated 
from  the  fluid  (mother-liquor  C),  and  recrystallised. 

Characters. — A  compressed,  asbestos-like  mass  of  soft  acicular 
crystals,  very  light  and  colourless.  Soluble  in  100  parts  of  boiling 
water,  and  in  400  parts  at  60°;  still  less  soluble  in  alcohol.     In- 
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soluble  in  chloroform  and  in  sether.  Soluble  in  66  parts  of 
glycerin  at  60°,  and  in  12  parts  when  acidulated  with  hydro- 
chloric acid.  Dilute  hydrochloric  acid  colours  it  azure-blue,  the 
strong  acid  dissolves  it  without  coloration.  Sulphuric  acid  dis- 
solves it  with  the  production  of  a  rich  amber  colour,  which  rapidly 
changes  to  that  of  port  wine,  and  when  heated  to  a  chocolate-brown 
and  dingy  purple. 

Action. — A  pure  hypnotic,  1  grain  by  the  areolar  tissue  being 
equivalent  to  ^  of  a  grain  of  a  salt  of  morphia.  It  is  eliminated 
by  the  kidneys,  and  deposited  in  the  crystalline  form  in  its  straight 
tubules  (see  Old  Veg.  Neurotics,  p.  148),  producing  anuria. 

Use  and  Dose. — Impracticable,  being  too  costly  to  be  given  in 
efficient  doses  (5  to  10  grains)  by  the  mouth,  and  too  insoluble  to 
be  employed  hypodermically. 

MECONINE  or  Opianyl,  C^qTI^qO^  . 

Opium  contains  from  0*1  to  0*2  per  cent,  of  this  constituent 
(Morson). 

Preparation. — The  mother-liquor  C,  from  the  narcein,  is  shaken- 
wdth  J  of  its  bulk  of  aether,  and  the  setherial  solution  separated,  and 
this  is  repeated  as  long  as  the  aether  is  coloured.  The  aethereal 
solutions  are  then  mixed  a  ad  distilled  to  a  small  bulk.  Water  is 
added  to  the  residue.  This  precipitates  a  mixture  of  meconine 
and  papaverine.  The  latter  is  dissolved  out  by  hydrochloric  acid, 
and  the  meconine  is  dissolved  in  water  and  crystallised. 

Characters. — Fine  white  silky  prisms  in  bulk  resembling  sul- 
phate of  quinine.  It  is  freely  soluble  in  hot  water  and  in  hot 
glycerin,  from  both  of  which  nearly  the  whole  is  deposited  on 
cooling;  freely  soluble  in  chloroform,  less  soluble  in  aether  and  in 
alcohol.  Gently  heated  with  sulphuric  acid  it  assumes  an  emerald 
green  colour,  and  on  increasing  and  continuing  the  heat  it  passes 
through  a  neutral  tint  to  a  permanent  purple. 

Action  and  Dose. — Simply  tranquillising  and  hypnotic,  but  as 
feeble  as  narceia,  over  which  it  has  the  advantage  of  greater  solu- 
bility. It  is,  however,  impossible  to  get  more  than, 2  grains  beneath 
the  skin  by  two  punctures,  and  this  dose  produces  only  slight  som- 
nolency after  some  hours.    5  grains  by  the  mouth  produces  no  effect. 

CRYPTOPIA,  C23H25NO5. 

Opium  contains  about  -003  per  cent,  of  this  alkaloid.  It  is  pro- 
bably one  of  the  derivative  constituents  of  opium. 

Characters. — Colourless  six-sided  prisms,  soluble  in  300  parts  of 
boiling  water.  Soluble  in  chloroform,  very  slightly  in  alcohol, 
and  still  less  so  in  aether;  readily  soluble  in  water,  slightly  acidulated 
with  hydrochloric  or  acetic  acids.  The  hydrochlorate  exhibits  the 
characteristic  property  of  gelatinising.  The  solutions  are  more  bitter 
than  those  of  morphia. 

Cryptopia  disappears  slowly  and  silently  in  cold  nitric  and  sul- 
phuric acids,  developing  an  orange  colour  with  the  former,  and  a 
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splendid  purple  with  the  latter.     On  heating,  the  purple  changes  to 
a  dark  sap-green. 

Action  and  Dose» — Excitant  and  hypnotic,  and  causing  dilata- 
tion of  the  pupils  under  the  latter  influence.  The  hypnotic  effect 
of  1^  grain  iised  hypodermically  is  equivalent  to  J  of  a  grain  of 
a  salt  of  morphia  administered  in  the  same  way. 

CODEIA  or  Codein,  CigHsiNOg . 

Opium  contains  from  J  to  1  per  cent,  of  this  alkaloid. 

Preparation, — The  mother-liquors  A  (see  preparation  of  morphia) 
from  which  the  morphia  has  been  separated  are  further  concen- 
trated, and  solution  of  potash  is  then  added,  the  codeia  is  deposited 
as  the  liquid  cools,  and  is  separated  from  the  dark  fluid  (mother- 
liquor  B),  decolorised  by  animal  charcoal,  and  recrystallised. 

Characters.  —  Fine  rhombic  friable  crystals,  colourless,  bitter. 
Soluble  in  25  parts  of  boiling  water,  and  in  50  parts  at  60°;  in  less 
than  2  j)arts  of  alcohol  or  chloroform,  but  requiring  40  parts  of 
aether.  Separates  from  water  and  alcohol  in  rhombic  octohedra 
and  prisms  as  perfect,  brilliant;,  and  refractive  as  those  of  triple 
phosphate. 

The  hydrochlorate  forms  slender  four-sided  prisms.  Both  the 
alkaloid  and  this  salt  remain  colourless  in  solution  of  perchloride 
of  iron.  The  former  dissolves  in  nitric  acid,  giving  a  pale  greenish- 
orange  solution;  and  in  warm  sulphuric  acid  without  discolora- 
tion, the  solution  when  strongly  heated  assuming  a  faint  brown 
tinge,  which  rapidly  darkens  to  a  neutral  tint,  and  then  blackens 
with  decomposition. 

Action. — Like  morphia,  codeia  possesses  both  a  hypnotic  and  an 
excitant  action,  but  the  excitant  action  is  the  stronger,  producing 
convulsions  and  great  derangement  of  the  respiratory  function  in 
the  lower  animals. 

In  those  who  are  susceptible  of  the  hypnotic  action  of  opium  it 
induces  somnolency  when  given  in  doses  of  1  or  2  grains  by  the 
areolar  tissue.  The  effects,  however,  are  much  more  transient  than 
those  of  the  other  somniferous  constituents  of  opium.  Given  by  the 
skin,  2  grains  are  equivalent  as  a  sporific  to  J  of  a  grain  of  morphia. 
But  this  large  dose  also  causes  giddiness,  nausea,  increased  tempera- 
ture of  the  skin,  acceleration  of  the  pulse,  with  increase  of  volume 
and  arterial  pressure,  and  contraction  of  the  pupil;  and  4  grains 
by  the  mouth  will  cause  the  same  effects  in  any  but  a  very  strong 
man. 

As  a  medicine  it  possesses  no  advantage  over  morphia,  but  the 
reverse. 

Use  and  Dose. — Codeia  is  prescribed  in  the  French  Codex  in  the 
form  of  syrup,  in  doses  varying  from  the  0*15  to  the  0*6  of  a  grain, 
and  is  used  as  a  sedative  in  cough.  Dr  Pavy  has  lately  advocated 
its  use  in  diabetes,  but  it  has  less  influence  in  this  disease  than 
opium.     From  ^  to  2  grains  may  be  given  for  a  dose. 
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THEBAIA  or  Paramorphia,  C19H21NO3 . 

Opium  contains  about  ^  per  cent,  of  this  alkaloid;  it  was  at  first 
regarded  as  peculiar  to  Egyptian  opium. 

Preparation. — By  distillation  of  the  alcoholic  mother-liquor  E, 
from  which  narcotine  has  crystallised  (see  preparation  of  Narcotine). 
The  dark  brown  residue  is  treated  with  acetic  acid,  and  the 
solution  separated  from  insoluble  matter,  and  an  excess  of  basic 
acetate  of  lead  added,  the  papaverine,  narcotine,  and  resin  are  pre- 
cipitated, the  thebaia  remaining  in  solution.  Excess  of  lead  is 
removed  by  sulphuric  acid,  and  the  thebaia  is  precipitated  from 
the  filtrate  by  the  addition  of  ammonia. 

Characters. — Colourless  rectangular  plates  or  prisms,  soluble  in 
about  45  parts  of  alcohol,  more  soluble  in  aether,  and  still  more 
soluble  in  chloroform,  and  separating  from  these  solvents  in  silvery 
crystals  of  the  original  form.  Forms  with  cold  sulphuric  acid  a 
blood-red  solution.  The  colour  is  discharged  by  heat,  and  the 
mixture  then  begins  to  blacken. 

Action  and  Dose. — Excitant  and  feebly  hypnotic.  Its  excitant 
action  is  identical  with  that  of  strychnia.  2  grains  are  equivalent  to 
about  3V  grain  of  strychnia,  and  when  given  by  the  skin  kill  a  small 
dog  by  intermittent  tetanic  spasm.  I  have  given  it  by  the  areolar 
tissue,  in  doses  varying  from  J  to  1-|  grain,  to  an  adult  male  who 
was  always  influenced  by  the  hypnotic  action  of  opium,  and  it 
invariably  produced  hypnosis  and  contraction  of  the  pupil  in  him. 
(See  St  Thomases  Hosp.  Rep.  new  ser.  vol.  ii.) 

NAECOTIA  or  Narcotine,  C22H23N07  =  413. 

Opium  contains  from  6  to  8  per  cent,  of  this  alkaloid. 

Preparation. — Opium  which  has  been  exhausted  by  water  in 
the  first  stage  of  the  preparation  of  morphia  (p.  753)  contains  a 
large  quantity  of  narcotia.  It  is  extracted  by  acetic  acid,  precipi- 
tating the  filtered  liquid  by  ammonia,  redissolving  the  crude  nar- 
cotia thus  obtained  by  solution  in  alcohol,  and  crystallising  it.  The 
alcoholic  fluid  (mother-liquor  E)  contains  most  of  the  papaverine 
and  thebaia. 

Characters. — -Brilliant,  colourless,  right  rhombic  prisms;  soluble 
in  400  parts  of  boiling,  insoluble  in  cold  water;  soluble  in  100  parts 
of  cold,  and  in  24  parts  of  boiling  alcohol,  more  soluble  in  both 
aether  and  in  chloroform;  insoluble  in  caustic  alkali.  It  forms 
soluble,  very  bitter  salts  with  acids.  Under  the  influence  of 
oxydising  agents  it  forms  cotarnia  and  opianic  acid.  Meconic 
is  formed  by  the  action  of  potash  on  the  latter. 

Action  and  Uses. — It  is  said  to  be  free  from  the  properties  which 
characterise  the  constituents  of  opium  previously  described,  and  to 
be  merely  tonic.  As  yet  I  have  not  examined  this  body,  and  have 
therefore  no  observations  of  my  own  to  offer.  Dr  Roots  gave  it 
internally  in  doses  of  20  grains  without  "  injury,"  but  this  is  equally 
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true  of  papaverine  and  narceia.     Dr  O'Shaughnessy  lias  employed  it 
with  success  as  a  substitute  for  quinine  in  intermittent  fever. 

Meconic  Acid,  HsC^HO^SHgO . 

Opium  contains  from  6  to  8  per  cent,  of  this  tribasic  acid,  and 
exists  in  the  drug  in  combination  with  the  alkaloids  above  de- 
scribed. 

Preparation, — The  meconate  of  lime  separated  in  the  second  stage 
of  the  preparation  of  morphia  is  mixed  with  10  parts  of  water  at 
190°,  and  decomposed  by  the  addition  of  a  considerable  excess  of 
hydrochloric  acid.  The  meconic  acid  separates  from  the  solution  in 
scaly  crystals. 

Characters  and  Tests, — Colourless  micaceous  crystals;  sparingly 
soluble  in  cold  water,  freely  in  hot.  The  aqueous  solution  is  decom- 
posed by  boiling  with  the  escape  of  carbonic  acid  and  the  forma- 
tion of  comenic  acid.  The  crystals  lose  3  atoms  of  water  at  212°, 
and  are  decomposed,  as  above  stated,  at  248°.  The  aqueous  solution 
gives  white  precipitates  (meconates)  with  salts  of  lime,  baryta,  and 
lead ;  a  green  one  with  ammonio-sulphate  of  copper ;  and  forms  a 
blood-red  solution  with  one  of  perchloride  of  iron,  like  that  pro- 
duced by  the  addition  of  the  latter  to  a  solution  of  sulphocyanide  of 
potassium.  The  presence  of  meconic  acid  is  ascertained  by  the 
formation  of  this  colour,  which  is  not  discharged  by  the  addition  of 
zinc  and  sulphuric  acid,  nor  by  a  solution  of  perchloride  of  mer- 
cury, or  of  auric  chloride,  all  of  which  discharge  the  colour  of  the 
ferric  sulphocyanide.  In  testing  for  meconic  acid  the  suspected 
fluid  should  be  mixed  with  a  solution  of  acetate  of  lead.  The  pre- 
cipitated meconate  of  lead  is  washed,  suspended  in  water,  and 
decomposed  by  sulphuretted  hydrogen.  The  filtered  fluid  is  con- 
centrated at  a  temperature  below  150°,  and  then  tested  as  above. 
The  alkaline  acetates,  which  give  with  the  persalts  of  iron  a  rich 
brown  colour,  are  readily  distinguished,  as  they  do  not  give  preci- 
pitates with  salts  of  barium  and  lead. 

SANGUINARIA  CANADENSIS,     Blood  Root  or  Red  Puccoon. 

This  plant,  which  has  been  an  inhabitant  of  our  gardens  since  the 
year  1680,  is  an  article  of  the  United  States  Pharmacopoeia.  It  is 
a  native  of  the  woods  of  Canada. 

Characters. — A  stemless  herbaceous  plant,  with  a  large  knobby  perennial 
root,  internally  of  a  rich  orange-red  colour,  from  the  presence  of  a  juice  which 
resembles  in  its  characters  that  of  the  latex  of  Chelidonimn  majus.  The 
aerial  part  of  the  plant  consists  of  1  or  2  scapes  a  few  inches  high,  each  bearing 
a  solitary  white  flower,  and  embraced  by  1  or  2  light- greyish  reniform  leaves, 
deeply  lobed,  and  having  very  prominent  red  veins.  — Bot.  Mag.  pi.  162. 

The  rhizome  is  the  part  used.  It  has  a  bitter  acrid  taste,  and 
faint  heavy  odour.  The  infusion  becomes  blood-red  with  sulphuric 
or  hydrochloric  acid.  It  contains  a  resin  and  a  crystalline  alkaloid 
called  sanguinaria  or  chelerythria,  C^qH.i>j'NO^.  It  is  emetic,  expec- 
torant, diaphoretic,  and  a  cardiac  depressent.  In  large  doses  it  is  an 
acrid  narcotic. 
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Uses  and  Dose. — It  is  used  in  acute  bronchitis,  pneumonia,  and 
pleurisy.  In  croup  and  in  hepatic  congestion  the  powdered  root 
may  be  given  in  doses  of  1  or  2  grains;  the  tincture  (1  part  of  the 
powdered  root  to  10  parts  of  rectified  spirit)  from  -^  to  1  drachm. 
The  alcoholic  extract  (called  sanguinarin — a  mixture  of  the  resin  and 
sanguinaria)  from  5-  to  1  grain;  and  the  pure  alkaloid  from  -^  to 
-ru  of  a  grain. 

Eanunculace^,  Decand.     Crowfoots. 

This  order  is  distinguished  from  the  Papaveracese  by  the  apocarpous  fruit 
and  watery  acrid  juice  of  the  plants.  Platystemon,  however,  amongst  the 
Poppy  worts,  has  an  almost  syncarpous  fruit ;  while  that  of  Nigella,  a  crow- 
foot, is  truly  syncarpous.  Papaveracese  are  at  once  distinguished  by  their 
2  sepals  and  4  crumpled  petals,  both  parts  of  the  flower  in  Eanunculacese  ex- 
ceeding this  number. 

The  Ranunculaceae  abound  in  acridity,  the  leaves  and  roots  of 
many,  e.g.^  Ranunculus  acris  and  R.  Flammula,  being  rubefacient  or 
vesicant;  others,  e.g.,  Hellebore  and  Podophyllum,  are  violent  irri- 
tants, while  Aconite  furnishes  the  most  virulent  of  all  poisons. 

HELLEBORUS  NIGER,  Linn.     Black  Hellebore  or  Christmas 

Rose. 

A  smooth  and  shining  herbaceous  plant,  a  foot  high,  with  radical 
leaves  and  fiow^er  stems,  and  a  perennial  root.  It  is  a  native  of  the 
shady  woods  of  the  lower  mountains  of  many  parts  of  Europe.  It 
is  commonly  cultivated  in  gardens,  the  handsome  flowers  expanding 
at  Christmas  time. 

Characters.— Moot  is  black  (whence  the  specific  name  ''niger^'),  composed 
of  a  long  horizontal  rhizome  covered  with  a  dark-brown,  somewhat  scaly  epi- 
dermis, and  a  number  of  vertical  rootlets.  Leaves  pedate,  of  about  5  ovate- 
lanceolate,  coarsely-serrated  divisions.  Scape  shorter  than  the  petioles,  1  or 
2-flowered,  with  large  oval  bracts.  Calyx  petaloid,  of  5  persistent  rounded 
sepals,  at  first  pure  white,  or  white  with  a  faint  pink  margin,  ultimately 
becoming  green.  Petals  abortive,  forming  a  circle  of  short  tubular  glands. 
Stamens  30-60.  Ovaries  6-8.  Follicles  coriaceous,  many-seeded.  Seeds 
black,  shining,  umbilicated. — Bot.  Mag.  pi.  8. 

The  root  is  the  only  part  of  the  plant  employed  in  medicine. 

1.  Hellebori  nigri  radix.     Black  Hellebore  Root, 

The  dried  rhizome  and  roots  (Goebel  and  KunzCy  ii.  tab.  xxxi.  fig. 
la),  imported  from  Germany. 

Characters  and  Constituents. — The  so-called  roots  consist  of  the 
root-stock  and  of  the  radicles;  the  latter  are  chiefly  recommended. 
The  former,  some  inches  long,  and  half  an  inch  thick,  straight  or 
contorted,  is  marked  with  transverse  ridges,  being  the  remains  of 
the  leaf-stalks,  and  on  the  under  surface  with  long  fibres,  all^  more 
or  less  of  a  dark-brown  colour,  having  internally  a  whit,e  point  in 
the  centre.  The  odour  of  the  dried  root  is  feeble,  but  has  been 
compared  by  Geiger  to  that  of  Senega  root.  The  taste,  at  first 
sweetish,  soon  becomes  bitter  and  nauseously  acrid. 
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The  activity  of  the  root  is  due  to  two  glucosides,  hellehorin 
CggH^gOg,  and  hellehorein  02^11^4015.  The  former  is  the  more  abun- 
dant, but  even  this  exists  in  minute  quantity,  about  0*05  per  cent. 
Helleborin  is  soluble  in  water  and  in  alcohol,  from  which  it  sepa- 
rates in  colourless  acicular  prisms.  It  is  resolved,  by  boiling  with 
dilute  sulphuric  acid,  into  glucose,  and  helleboresin,  C3QH38O4. 
Helleborein,  under  the  same  conditions,  separates  into  glucose,  and 
helleboretin,  O^^HgoOg,  which  is  said  to  be  inert. 

Adulter ations. — These  are  the  roots  of  Hellehorus  viridis,  Linn., 
which,  while  they  have  the  same  action,  are  perhaps  more  potent 
than  those  of  H,  7iiger,  and  the  roots  of  Actcea  spicata,  Linn,  (for  the 
characters  of  which  see  p.  780). 


Fig.  loZ.—IMlebo7nis  officinalis.    1,  Sepal  with  petals  attached ;  2,  a  scale,  petal,  and 
stamen,  the  rest  being  removed  to  show  the  pistils. 

Action,  Uses, — The  fresh  root  of  hellebore  applied  to  the  skin 
induces  inflammation  and  vesication.  In  excessive  doses  it  causes 
gastro-intestinal  inflammation.  In  full  doses  it  acts  as  an  irritant, 
producing  vomiting  and  purging,  followed  in  some  cases  by  inflam- 
mation of  the  rectum  and  depression  of  the  heart's  action.  In 
moderate  doses  it  is  purgative  and  emmenagogue. 

Dose, — Of  the  powder,  10  to  20  grains  as  a  drastic  purgative;  of 
the  infusion  (2  drachms  to  10  ounces  of  boiling  water)  -J  to  1  ounce; 
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of  the  tincture  (2|  ounces  to   1  pint  of  proof  spirit)  ^  to  1  fluid 
drachm. 

Other  Species  of  Hellebore. — The  following  species  deserve 
notice  here: — 1.  H.  officinalis^  Sibthorp  {Flora  Grceca,  t.  583).  It 
was  found  by  Dr  Sibthorp  on  hilly  ground  in  Greece,  and  was  con- 
sidered by  him  to  be  the  black  hellebore  of  Dioscorides,  being  still 
used  and  called  Zoptima  by  the  Turks,  and  '^Kapcprjlij  the  Greeks. 
2.  H,  viridis  and  H,  fmtidus,  two  indigenous  species,  the  roots  of 
which  are  as  active  as  those  of  H,  niger.  The  leaves  of  the  H. 
foetidus  possess  the  same  properties  as  the  root,  and  have  been  used 
as  an  emetic  and  anthelmintic. 

DELPHINIUM  STAPHISAGRIA,  Linn.     Stavesacre. 
Stavesacre  is  a  native  of  the  south  of  Europe  and  of  the  Mediter- 
ranean islands.     It  has  been  identified  by  Dr  Sibthorp  as  that  em- 
ployed medicinally  by  the  Greeks.      It  is  often  confounded  with 
B.  jnctum  and  D.  Requienii, 

Characters. — A  biennial,  with  a  herbaceous,  softly-pubescent  stem  2  to  4 
feet  high,  dingy  blue.  Leaves  dark-green,  broad,  palmately  5-9  cleft,  seg- 
ments entire  or  trifid,  pedicels  tribracteate  at  their  base.  L'lowers,  above, 
tomentose-pubescent ;  below,  in  a  lax  raceme,  with  5  petaloid  sepals,  the 
upper  one  shortly  spurred.  Petals  4,  united  at  the  base,  and  beardless,  the 
two  upper  extended  into  appendages  enclosed  within  the  spur,  the  two  lower 
spathulate.  Capsules  3,  ovate  ventricose.  Seeds  numerous. — Fl.  Grceca, 
t.  508. 

The  seeds  of  this  plant  are  alone  used. 
1.  Staphisagrise  semina.     Stavesacre  Seeds. 

The  ripe  seeds,  imported  from  Germany  and  the  south  of  France. 

Characters  and  Constituents. — Irregularly  triangular,  about  J  inch 
long,  and  not  quite  so  wide.  The  testa  is  greyish-brown,  rough 
with  wrinkles  and  pits,  and  brittle.  The  kernel  is  composed  of 
very  oily  albumin  enclosing  a  minute  embryo  in  the  narrow  end. 
The  taste  is  bitter,  followed  by  burning  and  tingling. 

The  active  properties  are  due  to  delphinia  or  delphinine, 
C24H35NO2,  which  is  contained  in  the  shelly  covering.  The  kernel 
itself  contains  about  25  per  cent,  of  fixed  oil.  Delphinia  occurs  in 
minute  rhombohedra,  fusing  at  248°,  and  is  nearly  insoluble  in 
water.  The  seeds  also  contain  a  second  alkaloid  called  staphisaine, 
CigHggNOg.  It  is  insoluble  in  sether;  soluble  in  alcohol,  aether,  and 
chloroform,  and  has  an  extremely  burning  acrid  taste.  It  is  readily 
precipitated  from  its  solutions  by  chromic  acid,  which  combines  to 
form  a  very  sparingly  soluble  chromate. 

Delphinia  may  be  obtained  by  exhausting  an  alcoholic  extract  with 
boiKng  water  acidulated  with  sulphuric  acid,  and  then  precipitating 
the  alkaloid  from  the  solution  by  means  of  ammonia.  Or  the  watery 
extract  may  be  boiled  with  magnesia,  and  the  separated  precipitate 
subsequently  boiled  in  alcohol,  upon  evaporation  of  which  the  im- 
pure salt  is  deposited.  It  may  be  freed  from  staphisaine  by  solu- 
tion in  aether. 

3c 
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Action.  Uses, — Stavesacre  seeds  and  delphinia  are  acrid  poisons; 
the  former  are  commonly  employed  to  kill  pediculi.  An  alcoholic 
solution  rubbed  on  the  skin  produces  burning  and  tingling,  and  is 
hence  used  as  a  counter-irritant.  The  seeds  have  been  given  as  an 
emetic  and  cathartic,  and  also  in  infusion  as  an  anthelmintic;  but  it 
is  not  a  safe  remedy  for  internal  use,  the  action  being  too  violent. 

2.  Tinctura  vel  Solutio  Delphinise. 

Dissolve  40  grains  of  delphinia  in  2  fluid  ounces  of  rectified  spirit. 
It  may  be  used  as  an  embrocation  in  neuralgia  and  chronic  rheuma- 
tism.    The  following  may  be  substituted: — 

3.  Unguentum  Delphinias. 

Kub  up  30  grains  of  delphinia  with  1  drachm  of  olive  oil  and  1 
ounce  of  lard.     But  the  aconite  preparations  are  preferable. 

ACONITUM  NAPELLUS,  Linn.     Aconite  or  Monkshood. 

This  plant  is  general  throughout  the  cold  mountainous  districts 
of  Europe.  It  is  also  indigenous  to  England,  and  may  still  be 
found  wild  in  the  neighbourhood  of  Ludlow.  It  is  one  of  the  oldest 
and  commonest  plants  of  the  English  garden,  and  is  often  seen  in 
dangerous  proximity  to  the  horse-radish.  '  The  aKSvirov  of  Theo- 
phrastus  was  a  virulent  poison.  Dioscorides  describes  three  or  four 
kinds,  one  of  which  is  probably  Aconitum  Napellus^  which  is  still 
known  in  the  mountains  of  Italy  and  Greece  as  Aconiton.  A. 
Stoerckianum,  Eeich.  {A.  intermedium,  Dec,  and  A.  neomontoMum, 
Willd.),  is  supposed  to  have  been  the  plant  first  submitted  to  experi- 
ment by  Stork  in  1762,  and  is  regarded  by  some  as  a  variety  of 
A.  paniculatum. 

Characters. — A  smooth  and  shining  herb,  the  perennial  root  yearly  throw- 
ing np  several  erect  steins,  which  attain  the  height  of  4  or  5  feet,  and  terminate 
in  a  long  spicate  raceme  of  bright  blue  flowers,  which  are  characterised  in  all 
the  genus,  but  particularly  in  this  plant,  by  the  helmet-shaped  or  cowl-like 
upper  sepal.  Leaves  with  5  wedge-shaped  lobes,  cut  into  linear  segments. 
Calyx  of  5  petaloid  sepals,  the  upper  helmet-shaped.  Petals  5,  three  inferior, 
small,  and  often  abortive,  and  two  superior,  on  long  stalks,  contained  within 
the  helmet,  where  they  curve  forward,  and  end  each  in  a  little  sac.  Follicles 
3,  rarely  5,  smooth.  Seeds  black,  numerous,  smooth,  wrinkled. — Woodv. 
Med.  Bot.  pi,  6. 

The  root,  leaves,  and  flowering  tops  are  prescribed  in  the  Phar- 
macopoeia, all  parts  of  the  plant  being  replete  with  the  active 
principle.  The  seeds  are  especially  potent.  Some  fatal  cases  of 
poisoning  have  lately  occurred  in  consequence  of  this  root  having 
been  scraped  and  served  up  at  table  in  the  winter  time  in  mistake 
for  horse-radish.  A  pinkish  colour  is  soon  developed  at  the  edge  of 
the  scrapings,  and  the  want  of  pungency  in  the  taste,  with  the 
rapidly  produced  tingling  of  the  tongue,  should  serve  as  warnings. 

1.  Aconiti  radix,  P.B.     Aconite  Root. 

The  dried  root  of  the  plant  above  described.  Imported  from 
Germany  or  cultivated  in  Britain,  and  collected  in  winter  or  early 
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spring,  before  the  leaves  have  appeared  (Pharm.  Journ,  vol.  xv.  p. 
452,  with  fig.) 

The  specific  name  Napellus  has  been  conferred  from  a  resemblance 
of  the  root  to  the  Napus  or  Navet,  the  French  turnip. 

Characters  and  Constituents. — Usually  from  1  to  3  inches  long, 
not  thicker  than  the  finger  at  the  crown,  tapering,  blackish-brown, 
internally  whitish.  A  minute  portion  chewed  causes  prolonged 
tingling  and  numbness  in  the  mouth. 

The  essential  constituent  of  the  root,  and  that  which  produces 
the  effects  just  mentioned,  is  aconitia,  aconitina,  or  aconitine 
CgoH^^NOj^.  According  to  Broughton  (Year  Book,  1874,  p.  507), 
the  root  contains  another  base,  atisia  or  atisine,  C^Q'iI>^^N2^5^  which 
melts  at  185°,  and  forms  crystallisable  salts  with  difficulty.  Messrs 
T.  and  H.  Smith  of  Edinburgh  have  isolated  another  crystalline 
body  identical  with  narcotia,  and  have  called  it  aconella.  Aconitia 
exists  in  both  the  amorphous  and  crystalline  forms.  That  pre- 
scribed in  the  Pharmacopoeia  is  the  amorphous  variety.  English 
aconitia  is  derived  from  the  root  of  A.  ferox,  and  difi^ers  slightly 
in  its  chemical  characters  from  the  alkaloid  furnished  by  A.  Napellus 
(see  p.  777).  Acotinia  is  combined  in  the  root  with  aconitic  or 
equisetic  acid,  H3CgH30Q  (see  Citric  acid,  p.  659)> 

2.  Aconitia,  P.B.     Aconitia.     CgoH^^NO,.,.  Planta.     Cj^H^QNOg, 
Duquesnel.     C32H43NO1Q,  C.  E.  A.  Wright. 

These  different  formulas  are  given  in  order  to  show  that  chemists 
are  not  in  agreement  as  to  the  composition  of  the  alkaloid  derived 
from  Aconitum  Napellus.  The  alkaloid  is  directed  to  be  prepared 
from  the  root  by  the  following  process : — 

Preparation. — Pour  3  gallons  of  rectified  spirit  upon  14  pounds  of 
aconite  root  in  coarse  powder,  mix  and  heat  to  the  boiling  point; 
then  cool  and  macerate  for  four  days.  Transfer  the  whole  to  a 
displacement  apparatus  (fig.  8,  p.  21)  and  percolate,  adding  more 
spirit  when  requisite,  until  the  root  is  exhausted.  Distil  off  the 
greater  part  of  the  spirit  from  the  tincture,  and  evaporate  the 
remainder  over  a  water  bath  until  the  whole  of  the  alcohol  has 
been  dissipated.  Mix  the  residual  extract  thoroughly  with  twice 
its  weight  of  boiling  water,  and,  when  it  has  attained  the  tempera- 
ture of  the  atmosphere,  filter."^  To  the  filtered  liquor  add  solu- 
tion of  ammonia  in  slight  excess,  and  heat  gently  over  a  water 
bath.  Separate  the  precipitate  on  a  filter,  and  dry  it.  Reduce  this 
to  coarse  powder,  and  macerate  it  in  successive  portions  of  pure 
aether  with  frequent  agitation.  Decant  the  several  products,  mix, 
and  distil  off  the  aether  until  the  extract  is  dry.  Dissolve  the  dry 
extract  in  warm  water  acidulated  with  the  sulphuric  acid,  and,  when 
the  solution  is  cold,  precipitate  it  by  the  cautious  addition  of  solu- 
tion of  ammonia  diluted  with  four  times  its  bulk  of  distilled  water. 
Wash  the  precipitate  on  a  filter  with  a  small  quantity  of  cold  water, 
and  dry  it  by  slight  pressure  between  folds  of  filtering  paper. 

A  spirituous  extract  of  the  root  is  first  obtained,  free  from  starch 
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and  other  vegetable  matters  insoluble  in  rectified  spirit.  Eesinous 
matters  are  separated  by  solution  in  water  and  filtration.  The 
water  then  contains  the  aconitate  of  aconitia.  Ammonia  is  added, 
which  combines  with  the  aconitic  acid,  and  as  the  quantity  of  water 
used  this  time  was  only  twice  the  weight  of  the  extract,  most  of  the 
aconitia  is  precijDitated.  The  precipitate  is  dried.  Any  anunoniacal 
salt  adherent,  and  certain  other  impurities,  are  separated  by  the 
jBther,  in  which  they  are  insoluble.  "  The  sethereal  extract,  which 
is  nearly  pure  aconitia,  will  be  diminished  in  quantity,  if  not  alto- 
gether lost,  ill  the  concluding  part  of  the  process.  It  is  dissolved  in 
acidulated  ivarm  water,  but  the  quantity  of  water  is  tiot  stated. 
Now,  supposing  the  dry  root  to  contain  as  much  as  20  grains  of  the 
alkaloid  in  the  pound,  14  pounds  ought  to  yield  280  grains.  This 
amount  is  soluble  in  50  parts  of  hot  water,  so  that  1^  piiit  (or 
4^  pints  cold)  will  dissolve  the  whole  of  it,  and  the  addition  of 
ammonia  to  that  quantity  of  solution  will  produce  no  result  what- 
ever. When  the  root  is  poor  in  alkaloid,  as  often  happens,  a  much 
smaller  quantity  of  water  will  retain  the  aconitia.  In  any  case  the 
loss  is  great,  unless  the  water  is  used  on  a  limited  scale''  (Headland). 

The  average  produce  of  the  root  collected  after  flowering  and  fresh,  is 
8*58  grains  of  aconitia  in  the  pound;  of  the  same  dried,  35 '72  grains. 
But  if  collected  before flov:ering,  the  yield  is  only  3 '5  grains  per  pound 
in  the  fresh,  and  12*13  in  the  dried  root  (Herepath).  These  results 
are  the  average  of  several  experiments.  From  French  aconite  root 
M.  Hottot  has  obtained  an  average  of  4  grains  in  the  pound  (Journ. 
de  Pharm.  April  1864).  The  root  of  A.  ferox  contains  about  three 
times  as  much  alkaloid  as  that  of  the  English  plant. 

Characters  and  Tests. — Aconitia  is  a  white,  usually  amorphous 
solid,  soluble  in  150  parts  of  cold  and  50  of  hot  water,  and  much 
more  soluble  in  alcohol  and  in  aether ;  strongly  alkaline  to  reddened 
litmus,  neutralising  acids,  and  precipitated  from  them  by  the  caustic 
alkalies,  but  not  by  carbonate  of  ammonia  or  the  bicarbonates  of 
soda  or  potash.  It  fuses  at  about  200°,  and  when  strongly  heated 
l)urns  with  a  smoky  flame,  leaving  no  residue  when  burned  with 
free  access  of  air.  When  rubbed  on  the  skin  it  causes  a  tingling 
sensation,  followed  by  prolonged  numbness.  It  is  a  very  active 
poison. 

Morson  of  London,  T.  and  II.  Smith  of  Edinburgh,  and  Duques- 
nel  {Comptes  Rendus,  vol.  Ixxiii.  1864),  have  obtained  the  alkaloid 
in  a  crystalline  form.  It  is  stated,  I  know  not  upon  what 
authority,  in  Pereira's  Elements  of  Materia  Medica,  by  Bentley  and 
Redwood,  p.  1000,  that  crystalline  aconitia  is  much  weaker  than 
the  amorphous  variety.  This  from  my  observations  I  can  afiirm  is 
not  the  case.  In  one  experimant  a  horse  had  a  narrow  escape  from 
death  after  the  sul^cutaneous  injection  of  the  ^th  of  a  grain  of  Mor- 
son's  crystalline  aconitia  (St  Thomas's  Hosp.  Rep.  1874);  and  I  have 
found  the  crystalline  alkaloid,  as  prepared  by  Messrs  Morson  from 
Aconitum  ferox^  and  that  prepared  by  Messrs  T.  and  H.  Smith  of 
Edinburgh  from  A.  Napellus  grown  in  Morayshire,  or  in  the  vicinity 
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of  Edinburgh,  so  exactly  similar  in  action  and  potency  that  it 
appears  to  me  very  desirable  the  Pharmacopoeia  should  prescribe 
directions  for  the  preparation  of  the  crystalline  variety  of  aconitia, 
for  it  is  well  known  that  amorphous  aconitia,  and  notably  that 
obtained  from  Germany,  is  very  impure;  indeed,  Husemann  regards 
it  as  less  active  than  the  extract !  The  use  of  a  preparation 
of  this  kind  may  lead  to  the  most  dangerous  results,  by  engender- 
ing false  impressions  as  to  the  dose  of  the  pure  alkaloid.  Both 
Morson's  and  Smithes  aconitia  is  very  pure,  that  of  the  former 
maker  occurs  in  colourless  right  rhombic  prisms.  Messrs  Smith 
have  supplied  me  with  the  nitrate  in  good  crystals,  and  they  als'e 
prepare  a  crystalline  sulphate  and  hydrochlorate. 

So  long  as  the  pure  alkaloid  can  be  obtained  the  other  prepara- 
tions of  aconite  are  not  only  superfluous  but  mischievous,  for  it  is 
impossible  to  prepare  them  from  year  to  year  of  uniform  strength. 

Action. — If  a  crystal  be  quickly  ]3assed  over  the  tip  of  the  tongue, 
or  a  drop  of  a  solution  containing  the  y^V^y  part  of  the  alkaloid  be 
placed  in  the  mouth,  a  numbing,  tingling  sensation  is  speedily  deve- 
loped, spreads  over  the  tongue  and  lauces,  increases  in  intensity  at 
the  end  of  about  three  hours,  and  then  gradually  fades  away  during 
the  next  three  hours.  The  -^^-fj  of  a  grain,  taken  in  the  form  of  a 
diluted  solution  by  the  mouth,  causes  a  little  somnolency  after  an 
hour,  with  slight  tingling  in  the  mouth  and  face,  these  symptoms 
continuing  for  two  or  three  hours  more.  The  -yit  of  a  grain  pro- 
duces a  faint  glowing  sensation  throughout  the  body  in  addition  to 
the  foregoing  effects.  The  -fi^  to  the  yw  of  a  grain  converts  the 
glowing  feeling  into  a  numbing  glow, — a  comfortable  feeling  as  if 
sleep  were  coming  on,  and  followed  by  actual  somnolency.  The 
effects  obtain  their  maximum  in  two  hours,  and  do  not  wholly 
pass  off  until  the  expiration  of  five  or  six  hours  after  the  dose. 
The  -V  of  a  grain  produces  very  decided  aconitism.  In  addition  to 
the  general  numbing  and  tingling,  which  is  always  most  marked 
in  the  upper  parts  of  the  body,  the  patient  is  oppressed  with  som- 
nolency and  languor,  but  sleep  is  broken  by  uneasy  sensations  of 
oppression  in  the  prsecordial  or  diaphragmatic  regions.  He  is  un- 
able to  walk  across  the  room  without  assistance,  the  vision  is  dim 
and  hazy,  the  erect  posture  induces  giddiness  and  nausea,  there  is  a 
burning  sensation  in  the  throat,  and  dysphagia.  The  giddiness, 
dimness  of  vision,  and  muscular  weakness,  are  most  marked  between 
the  sixth  and  the  tenth  hours. 

Aconitia,  when  given  by  subcutaneous  injection,  produces  the 
same  symptoms,  but  they  are  more  speedily  developed,  and  the 
puncture  is  the  seat  of  burning  irritation.  The  ii-^  of  a  grain  is  the 
maximum  dose,  being  equivalent  to  the  -5V  of  a  grain  by  the  mouth. 
This  is  sufficient  to  kill  a  moderate-sized  dog,  and  the  -2V  of  a  grain 
given  subcutaneously  is  nearly  sufficient  to  kill  a  horse. 

In  producing  the  effects  above  detailed,  and  those  which  follow 
poisonous  doses,  aconitia  acts  as  follows : — 

1.  It  affects  the  roots  of  both  the  motor  and  sensory  nerves  which 
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arise  from  tlie  medulla  oblongata,  producing  intermittent  suffocative 
spasm  by  its  action  on  the  former,  and  anaesthesia  of  the  head  and 
neck  by  its  influence  on  the  latter. 

2.  Beyond  the  limits  of  the  medulla  aconitia  exercises  a  general 
depressing  influence  on  the  motor  and  sensory  function,  almost 
amounting  to  paralysis  of  the  lower  part  of  the  body,  with  dimi- 
nished sensation. 

3.  Excepting  taste,  which  is  more  or  less  completely  abolished, 
the  special  senses  are  not  directly  affected,  but  from  interference 
(spasm  or  palsy)  of  the  accommodating  apparatus,  the  vision  is 
dim,  and  the  hearing  may  be  modified.  The  pupil  may  be  slightly 
dilated,  or  in  the  severer  forms  of  poisoning  contracted. 

4.  The  brain  is  unaffected. 

5.  The  heart  is  only  secondarily  affected  by  an  almost  continual 
restraint  on  the  breathing,  but  especially  by  the  suffocative  spasms, 
during  which  the  right  cavities  become  enormously  engorged,  and 
the  left  ones  nearly  empty. 

6.  Death  results  from  asphyxia  and  progressive  collapse  of  the 
lung, — the  former  being  due  to  spasmodic  closure  of  the  resj^iratory 
passages  and  paralysis  of  the  muscles  of  inspiration,  and  notably  of 
the  diaphragm.  If,  however,  the  heart  be  weakened  by  disease,  it 
may  be  unable  to  bear  the  strain  imposed  by  obstructed  inspiration, 
and  death  would  then  result  from  syncope  (see  a  paper  by  the 
editor,  St  Thomas's  Hosp.  Eep.  vol.  v.  new  ser.  1874). 

Antidotes, — No  chemical  antidote  is  known.  Animal  charcoal  is 
recommended  by  Dr  Headland,  but  this  is  a  weak  reed  to  lean 
upon.  A  mustard  emetic  should  be  administered,  followed  by  the 
use  of  the  stomach-pump,  by  means  of  which  the  stomach  should 
be  washed  out.  In  the  latter  stages,  depletion  from  a  jugular  vein 
to  relieve  the  distension  of  the  right  heart,  accompanied  by  the 
most  persevering  efforts  to  promote  the  expansion  of  the  chest. 
With  this  object  we  should  employ  gentle  magneto-electric  currents 
down  the  back  of  the  neck  and  around  the  margin  of  the  ribs,  to 
excite  contractions  of  the  diaphragm,  and  over  the  pectoral  muscles; 
with  rhythmical  abductions  of  the  upper  extremities.  If  the  patient 
can  swallow,  brandy  and  ammonia  should  be  given. 

Medicinal  Uses. — Aconite,  by  its  primary  depressing  effect  on  the 
respiration,  lowers  both  the  temperature  and  the  pulse,  it  is  there- 
fore employed  in  febrile  affections.  Its  influence  in  scarlatina  and 
typhus  is  not  very  marked,  but  it  is  especially  adapted  for  the 
treatment  of  rheumatic  fever,  in  which  disease  it  is  undoubtedly  a 
useful  remedy.  In  neuralgia,  due  to  irritation  of  the  fifth  nerve, 
aconitia  is  often  very  serviceable;  it  may  be  given  internally  or 
applied  to  the  siirface  of  the  skin.  In  sciatica  its  good  effects  are 
not  very  marked,  indeed  the  ansesthesiant  action,  on  parts  so  dis- 
tant from  the  medulla,  is,  for  medicinal  doses  at  least,  very  weak, 
nor  have  I  obtained  any  very  favourable  results  from  local  sub- 
cutaneous injection. 

Dose. — From  the  ^-J-^  to  the  5V  of  a  grain  by  the  mouth.     The 
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first  mentioned  dose  may  be  given  to  a  child  five  years  of  age  once 
a  day,  and  to*  an  adult  two  or  three  times  a  day;  but  doses  above 
the  liu  of  a  grain  should  not  be  repeated  until  after  an  interval  of 
thirty-six  or  forty-eight  hours,  for  the  alkaloid  is  very  slowly  elimi- 
nated or  decomposed,  and  jV  of  a  grain  will  cause  effects  which  may 
be  felt  for  twenty-four  hours.  Subcutaneously  injected,  the  dose 
for  an  adult  should  not  exceed  the  ^  J-^r  of  a  grain.  The  following 
solution  may  be  employed.  I  have  kept  it  unchanged  for  four 
years : — Aconitia,  1  grain;  acetic  acid,  1  minim;  rectified  spirit,  2  fluid 
drachms;  water  to  measure  2000  grain  measures.  10  minims  =  ^^  of 
a  grain.  This  solution  may  also  be  used  as  an  outward  application, 
30  drops  being  applied  by  means  of  a  piece  of  lint  covered  with 
oiled  silk  to  the  painful  part  until  numbness  is  produced.  TIk^. 
following  is  the  only  authorised  form  for  the  use  of  aconitia : — 

2.  Unguentum  Aconitise,  P.B.     Ointment  of  Aconitia. 

Preparation. — Dissolve  8  grains  of  aconitia  in  -|  fluid  drachm  of 
rectified  spirit,  and  mix  thoroughly  with  1  ounce  of  j^'i^epared  lard. 
This  ointment  is  dangerously  strong,  and  muct  be  used  with  extreme 
caution.  A  portion  the  size  of  a  nut  may  be  rubbed  on  the  painful 
skin  until  numbness  is  produced;  it  should  then  be  carefully  wiped 
off.  The  numbness  increases,  and  may  continue  for  eight  or  four- 
teen hours.     It  is  chiefly  employed  in  neuralgia  of  the  face. 

3.  Linimentum  Aconiti,  P.B,     Liniment  of  Aconite. 
Preparation. — Moisten  20  ounces  of  aconite  root  in  coarse  powder 

with  rectified  spirit,  and  macerate  for  three  days;  then  transfer 
to  a  percolator,  add  rectified  spirit,  and  percolate  slowly  into  a 
receiver  containing  1  ounce  of  camphor  until  the  product  amounts 
to  1  pint. 

A  strong  preparation  for  outward  use.  It  is  of  great  utility  as  a 
local  anodyne  in  tic  douloureux  and  other  painful  affections.  It 
must  not  be  applied  where  there  is  any  sore  or  abrasion  of  the  skin, 
nor  should  it  be  rubbed  on  or  near  the  mouth.  It  may  be  applied 
with  the  finger,  a  sponge,  or  tooth-brush,  until  numbness  is  pro- 
duced. 

4.  Tlnctura  Aconiti,  P.B.     Tincture  of  Aconite. 

Preparation. — Macerate  2^  ounces  of  aconite  root  in  coarse  powder 
for  forty-eight  hours  in  15  fluid  ounces  of  rectified  spirit  in  a  close 
vessel,  agitating  occasionally;  then  transfer  to  a  percolator,  and  when 
the  fluid  ceases  to  pass  pour  into  the  percolator  the  remaining  5  fluid 
ounces  of  the  spirit.  As  soon  as  the  percolation  is  completed,  sub- 
ject the  contents  of  the  percolator  to  pressure,  filter  the  product, 
mix  the  liquids,  and  add  sufficient  rectified  spirit  to  make  one  pint. 

It  is  beautifully  transparent,  of  the  colour  of  sherry  wine;  the 
taste  is  slightly  bitter,  followed  by  a  sensation  of  tingling  and 
numbness. 

Dose. — 5  to  15  minims,  and  only  to  be  very  gradually,  if  at  all 
increased. 
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"  Fleming's  Tincture,"  which  is  kept  in  the  shops  and  preferred 
by  some  prescribers,  must  on  no  account  be  given  in  the  above 
doses.  It  is  nearly  four  times  stronger  than  the  tincture  of  the 
Pharmacopoeia.  The  strength,  however,  of  both  varies  according  to 
the  quantity  of  alkaloid  contained  in  the  root  employed.  Some- 
times the  tincture  is  nearly  inert,  the  root  having  been  imperfectly 
dried  or  improperly  preserved ;  on  the  other  hand,  it  is  sometimes 
unusually  potent. 

5.  Extractum  Aconiti,  P.B.     Extract  of  Aconite. 

Freparation. — Bruise  112  pounds  of  the  fresh  leaves  and  floweriny 
tops  of  aconite  in  a  stone  mortar,  and  press  out  the  juice ;  heat  it 
gradually  to  130°,  and  separate  the  greeji  colouring  matter  by  a 
calico  filter.  Heat  the  strained  liquor  to  200°,  to  coagulate  the 
albumin,  and  again  filter.  Evaporate  the  filtrate  by  a  water  bath  to 
the  consistence  of  a  thin  syrup;  then  add  to  it  the  green  colouring 
matter  previously  separated,  and,  stirring  the  whole  together  assi- 
duously, continue  the  evaporation  at  a  temperature  not  exceeding 
140°,  until  the  extract  is  of  a  proper  consistence  for  forming  pills. 

In  this  process  the  albuminous  matter,  which  has  a  tendency  to 
ferment,  is  removed.  The  chlorophyll  is  retained  to  give  the  bulk 
and  colour  desired.  The  resulting  extract  is  somewhat  more  active 
than  the  old  extract,  but  variable  in  strength,  as  are  the  leaves  from 
which  it  is  obtained. 

Dose. — 1  to  2  grains. 

Other  Species  of  Aconitum. — Most  of  the  species  of  aconite 
contain  aconitia.  According  to  Schroff  {Journal  fur  Pharmacodyn. 
1857,  p.  385),  the  following  is  the  order  of  the  plants  according  to 
their  virulency : — A.  ferox,  A.  Napellus,  A.  neomontanum,  tauricitm  et 
variabiles  A.  Gammarum^  A.  paniculatum,  A.  Author  a.  He  states 
that  the  toxic  properties  of  the  A.  Anthora  are  very  weak.  Dr  Flem- 
ing has  proved  that  the  A.  paniculatum  (formerly  prescribed  in  the 
London  and  Dublin  Pharmacopceias)  is  comparatively  inert.  Eoyle 
and  Headland  state  that  A.  heterophyllum,  an  Indian  species,  pos- 
sesses tonic  properties,  and  is  not  poisonous.  Dr  Hooker  states 
{Flora  Brit.  India)  that  the  roots  of  A.  multifidum  and  A.  rotundi- 
folium  are  edible.  The  leaves  of  A.  septentrionale,  Koelle,  a  variety 
of  A.  lycoctonum^  Linn.,  with  blue  flowers,  is  eaten  as  a  pot  herb. 
It  appears,  however,  that  these  plants  do  contain  minute  propor- 
tions of  an  active  constituent,  for  Schroff,  jun.,  obtained  a  very 
poisonous  alkaloid  from  the  root  of  A.  septentrionale.  Of  the 
Rr)ecies  of  aconite  the  Indian  species,  A.  ferox,  is  the  most  valuable, 
since  it  contains  at  least  three  times  as  much  aconitia  as  A. 
Napellus.  It  is,  indeed,  the  source  of  English  aconitia,  and  there- 
fore requires  a  brief  notice. 

ACONITUM  FEROX,  Wallich,  Nepal  Aconite. 
Bikh  or  Bish.     Arab.  Bisch.     Sansk.  Visha  or  Ativisha. 
This  is  a  native  of  the  subalpine  Himalayas,  from  Garwhal  to 
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Sikkim,  growing  at  an  elevation  of  10,000  to  14,000  feet  in  com- 
pany with  A,  Napellus,  A.  luriclum,  Hooker  and  Thomson,  A.  pal- 
matum,  Don,  and  A.  uncinatum,  all  ver}'-  poisonous  species.  It 
grows  to  the  height  of  4  or  6  feet,  and  has  large  dull-blue  flowers. 
The  root  is  thick,  tap-shaped,  and  without  rootlets;  brown  outside 
and  white  within.  There  are  two  different  kinds,  which  may 
easily  be  separated  by  sorting.  One,  which  appears  to  be  collected 
about  the  commencement  of  the  Himalayan  season,  is  heavy,  of  a 
dense  horny  texture,  and  contains  a  large  quantity  of  starch.  The 
other  is  light  and  friable,  with  a  powdery  or  farinaceous  structure. 
It  seems  to  contain  the  same  amount  of  alkaloid,  bulk  for  bulk, 
as  the  other  kind,  and  being  of  less  specific  gravity,  is  the  more 
valuable  of  the  two.  Dr  Headland  found  in  several  experiments, 
the  results  of  which  were  very  uniform,  that  while  from  54  to  56 
grains  of  aconitia  could  be  obtained  from  1  pound  of  the  horny 
root,  88  to  92  grains  were  extracted  from  a  pound  of  the  friable 
root.     The  proportion  is  about  3  to  5. 

The  variety  of  aconitia  obtained  from  this  plant  has  been  very 
improperly  termed  pseud-aco7iitine  or  pseud-aconitia.  It  is  other- 
wise distinguished  as  English  aconitine;  napelline  (Wiggers),  nepa- 
line  (Fliickiger),  and  acraconitine  (Ludwig).  According  to  C.  E. 
Alder  Wright,  its  composition  is  C3eH49NO^  (Pharm.  Journ.  Sept. 
1875,  p.  190).  In  the  perfection  of  crystalline  form,  in  potency  of 
action  (see  Aconitia),  and  in  the  possession  of  the  peculiar  attributes 
of  Aconitum  Napellus,  it  must  undoubtedly  be  regarded  as  the 
most  perfect  form  of  the  alkaloid,  which,  it  appears,  is  very  suscep- 
tible of  variation  under  the  influence  of  chemical  reagents. 

PODOPHYLLUM  PELTATUM,  Linn.     The  May  Apple. 

The  genus  Podophyllum  is  the  connecting  link  between  the 
Eanunculacese  and  the  Berberidacese,  and  is  placed  by  botanists  i]i 
either  family.  The  species  under  consideration  is  common  in 
moist,  shady  spots  along  the  eastern  side  of  North  America  from 
Hudson's  Bay  to  Florida. 

The  pulp  is  acidulous,  and  is  sometimes  eaten. 

Characters. — A  perennial  herbaceous  plant  of  singular  appearance.  The 
root  is  chiefly  composed  of  a  creeping  horizontal  rhizome.  The  stem  about  1 
foot  high,  and  bearing  only  two  very  large  peltate  leaves,  subdivided  into  5 
or  7  wedge-shaped  lobes,  and  a  large  solitary  terminal  white  nodding  flower. 
Sepals  3,  caducous.  Petals  obovate,  6-9.  Stamens,  16-18.  Stigma  large,  ses- 
sile. Fruit  pulpy,  yellowish,  about  the  size  of  a  pigeon's  egg,  1-celled ;  seeds 
1%  imbedded  in  acidulous  pulp. — Bot.  Mag.  pi.  1819. 

The  root  is  the  part  used  in  medicine. 
1.  Podophylli  radix,  P.B.     Podophyllum  Root. 

The  root  of  the  plant  above  described,  imported  from  North 
America. 

Characters. — In  hard  brittle  pieces  of  variable  length,  from  about 
two  to  four  lines  thick,  smooth  or  faintly  wrinkled  longitudinally, 
reddish-brown  externally,  whitish  within,  breaking  with  a  short 
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smooth  fracture;  presents,  at  intervals  of  3  or  4  inehes,  a  knotty 
joint  with  a  depressed  scar  marking  the  origin  of  a  fallen  stem,  and 
lurnishing  at  this  part  a  few  paler  brown  rootlets  about  half  a  line 
thick.  The  powder  is  yellowish-grey,  of  sweetish  odour,  and 
bitterish,  subacrid  and  nauseous  taste.  The  dried  root  yields  from 
3^  to  5  per  cent,  of  resin,  called  podophyllin.  It  is  to  this  that  the 
root  owes  its  activity.     It  also  contains  a  considerable  amount  of 


Fig.  134. — Podophyllum  peltafum. 

herherine,  a  bitter  crystalline  alkaloid  destitute  of  cathartic  proper- 
ties; an  odoriferous  principle  which  sublimes  in  colourless  scales, 
and  saponine  (F.  F.  Mayer).  The  active  principle,  being  a  resin,  i» 
of  course  completely  soluble  in  alcohol. 

Action  and  Uses, — A  hydragogue  purgative.  (See  Eesina  podo- 
phylli.) 

JDose. — Of  the  powdered  root,  10  to  20  grains. 

2.  Podophylli  resina,  P.B.  Resin  of  Podophyllum  {^^  Podophyllin^y 
Preparation. — Exhaust  1  pound  of  podophyllum  root  in  coarse 
powder  by  interrupted  percolation  with  3  pints,  or  a  sufficiency  of 
rectified  spirit;  place  the  tincture  in  a  still,  and  draw  off  the  greater 
part  of  the  spirit.  Slowly  pour  the  liquid  (about  6  fluid  ounces) 
which  remains  into  three  times  its  volume  of  water  acidulated 
with  oV  of  its  bulk  of  hydrochloric  acid,  constantly  stirring.     Allow 
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the  mixtuTe  to  staiKi  for  twenty-fours  to  deposit  tlie  resin.  Wash 
this  on  a  filter  with  water,  and  dry  it  in  a  stove. 

Eectified.  spirit  dissolves  the  whole  of  the  active  resin,  together 
with  the  berberine  and  other  principles.  The  object  of  acidulating 
the  water  is  to  facilitate  the  separation  of  the  resin,  and  cause  its 
deposition  in  the  form  of  powder.  The  subsequent  washing  removes 
the  berberine  -and  saponine  which  are  precipitated  with  the  resin. 
The  latter  should  be  dried  at  a  temperature  not  exceeding  89°,  other- 
wise it  becomes  dark  brown. 

Credner  states  that  sether  precipitates  from  the  alcoholic  solution 
a  resin  of  greater  activity  than  the  whole.  Dr  Manlius  Smith 
states  that  the  resin  when  pure  is  white.  Anyhow,  the  process  above 
adopted  separates  the  whole  of  the  active  principle. 

Characters. — A  pale  greenish-brown  amorphous  powder,  soluble 
in  rectified  spirit  and  in  ammonia,  precipitated  from  the  former 
solution  by  water,  from  the  latter  by  acids.  Almost  entirely 
soluble  in  pure  aether. 

The  alcoholic  solution  has  a  strong  heavy  odour,  and  a  bitter 
taste. 

Action  and  Uses. — It  is  an  irritant  to  the  mucous  membrane.  A 
minute  particle,  brought  in  contact  with  the  eye  or  the  nose,  causes 
local  inflammation  for  a  few  hours.  A  drop  of  the  alcoholic 
solution  (1  part  in  15),  placed  on  the  tongue  and  swallowed,  caused 
in  the  course  of  half  an  hour  redness  and  soreness  of  the  fauces,  and 
a  subacrid  sensation  on  the  palate  and  tongue,  the  latter  feeling  as  if 
it  had  been  scalded.  After  ten  hours  the  soreness  of  the  throat 
attained  its  maximum,  and  was  attended  with  a  little  increase  of 
secretions  as  occurs  in  slight  catarrh;  the  numbing,  scalding  sensa- 
tion had  spread  over  th^  anterior  half  of  the  tongue,  and  blunted 
taste.  Next  day  the  throat  was  well,  but  the  condition  of  the 
tongue  was  worse,  the  disorder  of  sensation  was  increased  both  in 
degree  and  extant,  and  taste  was  nearly  abolished,  except  at  the 
hinder  part  of  the  tongue  and  palate.  This  continued  for  more 
than  twenty-four  hours  after  the  experiment  was  made,  and  the 
effects  were  still  appreciable  after  forty-eight  hours.  In  large 
doses,  by  the  stomach  or  skin,  it  produces  violent  gastro-intestinal 
irritation,  and  its  results,  vomiting,  hypercatharsis,  with  colicky 
pains  and  sometimes  bloody  stools,  tenesmus,  and  prolapsus  ani, 
with  prostration.  In  moderate  doses  it  is  an  active  cathartic. 
According  to  American  practitioners  it  is  certain  in  its  action,  and 
has  been  found  so  useful  in  hepatic  complaints  that  it  has  obtained 
the  name  of  "  Vegetable  Calomel."  I  have  not  found  it  to  be  so 
certain  in  its  effects  as  jalap;  and  am  inclined  to  regard  its  action 
on  the  liver  simply  as  a  consequence  of  intestinal  irritation.  It  is 
useful  in  hepatic  congestion  as  a  means  of  relieving  fulness  of  the 
abdominal  veins,  in  constipation  dependent  upon  defective  secre- 
tion from  the  general  mucous  surface;  and  generally  when  brisk 
catharsis  is  desirable.  Its  use  is  positively  contraindicated  in 
inflammatory  affections  of  any  part  of  the  alimentary  canal,  for  its 
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action  is  slower,  more  persistent,  and  more  acrid  than  that  of  most 
other  cathartics. 

Dose. — J  to  1  grain.  It  should  he  given  in  the  form  of  powder, 
and  the  particles  separated  by  admixture  with  sulphate  of  potash, 
by  which  means  its  action  is  rendered  both  more  certain  and  rapid. 

ACT^A  RACEMOSA,  Linn.     Black  Snake  Root,  Cohosh, 

Bugbane. 

Synonym. — Cimicifuga  racemosa,  Torrey  and  Grey. 

Characters. — A  perennial  herb,  growing  in  the  North  American 
woods  as  far  south  as  Florida,  and  greatly  resembling  our  indige- 
nous Actcea  spicata,  but  differing  in  having  a  dry  follicle  instead  of 
a  juicy  berry. 

The  stem  is  3  to  5  feet  high.  The  leaves  are  somewhat  ternate, 
and  the  leaflets  are  coarsely  serrated  or  incised.  The  flowers 
w^hitish,  in  long  branched  spicate  racemes. 

Radix  ActseaB  racemossB.     Cimicifuga. 

This  is  officinal  in  the  United  States  Pharmacopoeia.  The  root 
is  dark  brown,  of  bitter  acrid  taste,  and  heavy  odour;  it  is  composed 
of  short,  knotty,  twisted  rhizomes  about  half  an  inch  thick,  and 
from  one  to  three  or  four  inches  in  length.  They  present  the  remains 
of  ascending  stems  or  the  projections  from  which  they  arise,  and 
the  scars  from  which  others  have  separated;  and  in  the  other  direc- 
tion numerous  wiry,  brittle  rootlets^  to  some  of  which  other  secondary 
rootlets  are  attached.  A  transverse  section  exhibits  a  central  pith, 
with  broad  radiating  plates  subdividing  the  small  cord  of  wood  into 
3-5  wedges,  which  give  a  characteristically  stellaie  appearance ;  and 
a  thick,  dark,  brittle  cortex ;  the  whole  exactly  resembling  the 
structure  and  appearance  of  the  roots  of  Aetata  spicata. 

The  active  principle  is  due  to  a  resinous  principle  which  has 
been  termed  cimicifugin  or  macrotin,  a  dark  brown  powder,  readily 
soluble  in  alcohol.  It  is  prepared  from  the  concentrated  tinc- 
'ture  by  the  addition  of  water.  The  root  yields  about  4  per  cent. 
Conard  obtained  a  neutral  crystalline  principle  of  acrid  taste,  and 
soluble  in  alcohol,  aether,  and  chloroform  {Amer.  Jour.  Pharm.  xliii. 
1871).^ 

Action  and  Uses.^  In  action  it  resembles  hellebore  on  the  one 
hand  and  colchium  on  the  other,  full  doses  causing  vomiting,  relaxa- 
tion of  the  bowels,  giddiness,  and  headache,  attended  by  reduction 
of  the  pulse.  Its  beneficial  effects  are  best  illustrated  in  acute 
rheumatism.  Some  practitioners  regard  it  as  a  stimulant  expec- 
torant. 

Dose. — The  pow^der  of  the  fresh  root  is  perhaps  the  best  form  of 
using  the  drug.  It  ma}^  be  given  in  doses  of  20  to  30  grains.  A 
fluid  extract,  one  minim  of  which  represents  a  grain  of  the  powdered 
root,  is  used  in  America,  and  is  regarded  as  an  efficient  prepara- 
tion. The  tincture,  prepared  as  Tinctura  hellebori,  may  be  em- 
ployed. 
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HYDRASTIS  CANADENSIS,  Linn.     Yellow  Root, 

Characters. — A  small  perennial  herbaceous  plant  of  the  Anemone 
subdivision  of  the  Ranunculacese.  The  stem  is  erect,  a  foot  high, 
provided  usually  with  only  two  broad  palmi-lobed  leaves,  and  a 
solitary  terminal  flower.    The  achenia  are  drupaceous  and  crimson. 

Radix  Hydrastis  Canadensis.     Hydrastis  Root. 

Yellow  root  is  an  article  of  the  United  States  Pharmacopoeia. 
It  is  a  knotted  tortuous  rhizome  with  a  number  of  fine  rootlets. 
The  colour  internally  is  deep  yellow;  the  odour  strong  and  heavy, 
and  the  taste  intensely  bitter.  It  contains  about  1^  per  cent,  of  an 
active  principle  called  hydrastin.  Mehla  (Silliman^s  Amer.  Jour. 
vol.  Ixxxvii.)  obtained  it  in  white  glistening  four-sided  rhombic 
prisms,  alkali ae,  almost  insoluble  in  water,  but  freely  soluble  in 
alcohol,  aether,  and  chloroform.     The  solutions  are  very  bitter. 

Action  and  Uses. — It  is  a  pure  bitter  tonic,  and  in  excessive  doses 
ju'oduces  symptoms  resembling  cinchonism.  It  is  employed  as  a 
tonic  and  antiperiodic. 

Dose. — Of  the  alkaloid  hydrastin,  from  1  to  2  grs.  Of  the  tinc- 
ture (root  1  part,  rectified  spirit  4  parts),  20  to  60  minims. 

MAGNOLiACEiE,  Dec.     The  Magnolia  Family. 

These  plants  resemble  shrubby  Crowfoots,  from  which  they  are 
distinguished  by  the  presence  of  stipules,  and  in  possessing  aromatic 
in  place  of  acrid  properties.  The  leaves  sometimes  contain  the 
aromatic  principle  in  glandular  dots. 


Fig.  135. — Drimys  Winteri. 

The  species  occur  in  a  scattered  manner  in  America,  China, 
Japan,  New  Holland,  and  New  Zealand.  The  Star- Anise,  a  fruit  so 
called  from  being  arranged  in  a  stellate  manner,  and  having  the 
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taste  and  odour  of  anise,  is  well  known  in  the  East  by  the  name  of 
Badian.  Star-anise  is  the  fruit  of  Illicium  anisatum,  a  native  of 
China.  The  bark  of  Michelia  gracilis  smells  strongly  of  camphor. 
The  bark  of  Magnolia  glauca  is  very  bitter  and  aromatic,  and  is  said 
to  resemble,  and  even  rival,  cinchona  in  its  action. 

DRI3VEYS  WINTERI,  Dec.  Winter's  Cinnamon. 
Winter's  Bark  is  the  produce  of  this  tree.  It  was  first  brought 
to  Europe  by  Captain  Winter,  after  a  voyage  to  the  Straits  of 
Magellan,  in  1579.  On  account  of  its  aromatic  and  stimulant 
properties,  it  has  been  used  as  a  substitute  for  cinnamon.  In 
properties  it  resembles  Canella  bark,  with  which  it  has  been  con- 
founded.    It  is  now  seldom  employed. 

ILLICIUM  ANISATUM,  Loureiro.     Star-anise. 

This  is  a  tree  about  twenty  feet  high,  a  native  of  the  south- 
western provinces  of  China.  Siebold  found  it  planted  about  the 
Buddhist  temples  in  Japan,  whence  he  named  it  I.  religiosiim. 
The  fruit  is  esteemed  on  account  of  the  volatile  oil.  It  is  com- 
posed of  8  one-seeded  carpels,  which  in  ripening  spread  out  into 
a  whorl  around  a  short  central  column.  This  fruit  is  reddish- 
brown,  wrinkled,  and  each  carpel  is  slightly  beaked.  The  seed  is 
not  aromatic,  but  the  carpel  has  a  pleasant  aromatic  taste,  inter- 
mediate between  fennel  and  anise,  due  to  volatile  oil,  of  which  the 
carpels  contain  4  or  5  per  cent.  This  volatile  oil  is  indistingaish- 
able  from  that  of  oil  of  anise  (see  p.  579),  for  which  it  is  often 
substituted. 
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ANIMAL  MATERIA  MEDICA. 

The  animal  creation,  so  interesting  and  essential  an  object  of* 
study  for  acquiring  a  scientific  knowledge  of  the  anatomy  and 
physiology  of  the  human  frame,  has  become  less  important  as 
connected  with  Materia  Medica  since  the  progress  of  medicine  has 
eliminated  from  our  books  and  practice  a  crowd  of  inert  and  dis- 
gusting remedies,  w^hich  could  only  have  operated  through  the 
imagination;  while  modern  chemistry  has  shown  that  others,  such 
as  corals,  burnt  oyster  shells,  crabs  claws,  burnt  bone,  and  bunit 
sponge,  can  be  obtained  more  easily  and  as  pure  from  the  mineral 
or  vegetable  kingdom. 

The  peculiar  secretions,  musk  and  castor,  still  retain  a  place  in 
the  Pharmacopoeia. 

PoRiFERA,  Grant.     Sponges. 

SPONGIA  OFFICINALIS,  Linn.     The  Sponge. 

The  peculiar,  soft,  elastic  skeleton  of  this  animal  constitutes 
ordinary  sponge.  The  finest  kind  {Turkey  sjwnge)  is  imported  from 
the  Mediterranean  and  the  Eed  Sea.  The  coarser  kind  {West 
Indian  or  Bahama  sponge)  is  obtained  from  the  West  Indies. 

Turkey  Sponge  occurs  in  cup-shaped  masses  of  fmely  reticulated 
tissue,  composed,  according  to  Hatchett,  of  gelatine  and  coagulated 
albumin.  The  ash  is  composed  of  silicate,  phosphate,  carbonate, 
chloride,  and  iodide  of  sodium,  calcium,  and  magnesium,  with  a 
little  oxyde  of  iron.  Before  it  is  used,  sponge  contains  numerous 
fragments  of  corals  and  minute  shells,  and  often  a  good  deal  of 
fine  sand.     These  must  be  removed  by  soaking  and  squeezing. 

Uses. — The  common  use  of  sponge  is  familiar  to  every  one.  It  is 
employed  to  absorb  blood  in  surgical  operations  and  to  dress  wounds; 
but  it  should  properly  be  restricted  to  the  first  of  these  uses.  Its 
repeated  use  in  dressing  wounds  is  not  cleanly,  and  if  the  same 
piece  of  sponge  be  used  for  several  patients,  there  is  risk  of  convey- 
ing infection.  Nor  should  the  same  sponge  be  used  for  a  second 
operation  until  it  has  been  thoroughly  cleansed  by  prolonged 
maceration  in  cold  water  containing  a  little  carbolic  acid.  Sponge 
tents  are  useful  for  dilating  the  natural  passages  of  the  body,  such 
as  the  female  urethra,  the  os  uteri,  and  sinuses.  They  are  pre- 
pared by  soaking  a  flat  piece  of  sponge  in  melted  wax,  and  while 
still  warm  rolling  it  as  tightly  as  possible  into  a  conical  plug  with  a 
fine  end,  and  rolling  it  round  with  thick  twine  until  it  is  cold,  and 
then  removing  the  twine,  and  immersing  the  tent  for  a  second  in 
melted  wax,  so  as  to  cover  it  with  a  smooth  waxy  layer.  When  a 
tent  of  this  kind  is  placed  in  a  passage  of  the  body  the  wax  melts, 
the  sponge  slowly  absorbs  moisture,  and  in  swelling  dilates  the 
part  in  which  it  is  inserted. 
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Burnt  sponge  contains  iodine  (see  p.  75),  and  is  still  given  in 
doses  of  1  drachm,  mixed  with  honey,  in  goitre  and  scrofulous 
swellings, 

Annelida.     Worms. 

SANGUISUGA.     The  Blood-sucking  Leech. 

Leeches  and  their  effects  must  have  been  known  from  the  earliest 
times.  They  were  early  employed  therapeutically  by  the  Hindoos, 
and  the  Arabs  adopted  their  practice  (Royle,  Hindoo  Med.  p.  38  ; 
and  Wise  on  Hindu  Medicine,  p.  177).  Themison  mentions  the 
employment  of  leeches  by  the  ancients.  Herodotus  alludes  to  one 
kind  (Bdella  Nilotica).  Dr  Pereira  infers  that  Sanguisuga  u^gyptiaca, 
the  species  from  which  the  French  soldiers  in  Egypt  suffered,  is 
that  referred  to  in  the  Bible  (Pro v.  xxx.  15)  by  the  name  of  OluJceh 
or  Aluka,     The  latter,  or  Aluh,  is  also  the  Arabic  name  for  leech. 


Fig.  136, — Sanguisuga  medicinalis, 

(xeneric  Characters, — Body  elongated,  plano-convex,  tapering  towards 
both  extremities,  wrinkled  transversely,  and  composed  of  from  90  to  100  soft 
rings.  The  Qiiouth  is  furnished  with  a  lip,  and  the  posterior  extremity  pro- 
vided with  a  flattened  disk,  both  adapted  to  lix  upon  bodies  by  suction,  and 
to  serve  as  organs  of  prehension  and  locomotion.  Underneath  the  body  two 
series  o^  pores  are  observed,  which  lead  to  as  many  interior  respiratory  sacs. 
The  intestinal  canal  is  straight,  inflated  from  space  to  space,  as  far  as  two- 
thirds  of  its  length,  where  there  are  two  caeca.  The  blood  swallowed  is 
preserved  there  red  and  unchanged  for  many  weeks  ;  the  upper  lip  divided 
into  several  segments ;  ap<?rture  of  mouth  tri-radiate,  and  contains  three  jaws, 
each  armed  on  its  edge  with  two  ranges  of  very  fine  teeth.  Ten  blackish 
points  {ocella)  are  observed  on  the  head.  The  anus  is  small,  and  placed  on 
the  dorsal  surface  of  the  last  ring. 

Hirudo,  P.B.     The  Leech. 

1.  Sanguisuga  medicinalis,  Savigny,  the  Speckled  leech;  and  2.  S. 
officinalis,  Sav.,  the  Green  leech.  Collected  in  Spain,  France^  Italy, 
and  Hungary. 

1.  S.  MEDiciNALis  (fig.  136).  Bellv  yellowish-green,  covered  with  black 
pqwts,  which  vary  in  number  and  size,  forming  almost  the  prevailing  tint  of 
tlie  belly,  the  intervening  spaces  appearing  like  yellow  spots.     On  the  back 
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are  six  longitudinal  reddish  or  yellowish-red  bands,  spotted  with  black,  and 
placed  on  an  olive-green  or  greenish-brown  ground.  The  number  of  rings 
varies  from  93  to  108.  Teeth  79  to  90  in  number.  A  native  of  almost  all 
parts  of  Europe,  often  called  the  English,  the  speckled,  the  true,  the  brown 
leech,  &c. 

2.  S.  OFFICINALIS  is  distinguished  by  its  unspotted  olive-green  belly  and 
by  the  dark-green  back,  along  which  and  the  flanks  are  observed  six  longi- 
tudinal, often  interrupted,  rusty-red  stripes.  Six  of  the  eyes  are  said  hj 
Savigny  to  be  very  prominent.  Teeth  about  70  in  number.  A  native  of  the 
south  of  Europe,  France,  and  Germany.  It  is  usually  called  the  Green  leech, 
sometimes  the  Hungary  leech,  being  a  native  of  that  country. 

Other  species  are  figured  by  Brandt,  as  Hirudo  j^'i'ovincialis,  H. 
Verbana,  H,  obscura,  and  H,  interrupta.  In  the  United  States  they 
use  H.  decora.  In  India  leeches  are  extremely  abundant,  pro- 
curable both  in  the  tanks  of  Bengal  and  in  the  North- West  Provinces, 
as  well  as  along  the  foot  of  the  Himalayas.  Six  kinds  of  useful  and 
six  venomous  leeches  are  mentioned  in  Susruta  and  by  Avicenna, 
I.  c.  Leeches  are  now  mostly  imported  into  this  country  from 
Hamburg.  Many  attempts  have  been  made  to  rear  the  officinal 
leech  artificially,  but  they  have  mostly  failed.  Those  made  by  M. 
Soubeiran  and  others  in  the  ponds  in  the  neighbourhood  of  Paris 
were  entirely  frustrated  by  the  Oniscus  aqiiaticus,  a  small  aquatic 
crustacean,  which  preys  upon  the  young  leeches.  The  putrefaction 
of  the  water  in  which  leeches  are  kept  may  be  prevented  by  allow- 
ing fragments  of  iron  to  remain  in  it. 

Uses. — Leeches  are  effectual  for  the  local  abstraction  of  blood, 
affording,  indeed,  the  best  method  in  many  cases,  as  in  inflammation 
of  the  abdomen,  scrotum,  in  hsemorrhoidal  tumours,  and  prolapsus 
of  the  rectum.  When  applied  to  the  mouth  or  cervix  uteri,  they 
should  be  retained  within  a  tube  (leech-glass)  or  speculum.  The 
surface  to  which  they  are  applied  should  be  washed,  and  if  need  be 
wetted  with  a  little  milk,  sugared  water,  or  blood.  They  act  by  a 
sawing  motion,  and  draw  each  from  1  to  2  drachms  of  blood,  though 
4  drachms  may  be  obtained  by  subsequent  fomentation.  Excess  of 
bleeding  may  be  stopped  by  pressure  or  the  application  of  cotton 
wool;  sometimes  it  is  necessary  to  apply  the  stronger  solution  of 
perchloride  of  iron  or  nitrate  of  silver ;  and  if  the  haemorrhage  be 
uncontrolled  by  these,  the  actual  cautery. 

The  leech  should  be  allowed  to  fill  itself  and  drop  off,  and  then, 
excepting  when  the  blood  is  very  thin,  it  will  usually  be  desirable 
to  encourage  further  oozing  by  hot  fomentations.  If  a  leech  should 
inadvertently  obtain  access  to  the  rectum  or  the  stomach,  a  strong 
solution  of  salt  should  be  immediately  injected  in  the  one  case  and 
swallowed  in  the  other. 

Insecta. 

BLISTERINa  BEETLES. 

The  name  zuvdotpi;  was  applied  by  the  Greeks  to  a  species  of 
Coleopterous  insect  which  possessed  the  properties  of  the  prescribed 
Blistering  Beetle;  but  it  was  distinguished  by  yellow  transverse 
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BLISTERING  BEETLES. 


bands.  This  is  the  characteristic  of  the  species  of  Mylabris,  one  of 
which,  M.  Fusseleni,  occurs  in  the  south  of  Europe,  and  another,  M. 
Cichorii  (fig.  137,  2),  in  Syria,  and  apparently  throughout  the  East. 
In  India  it  is  called  telee  and  telee  mukhee,  or  the  oil  fly, — no  doubt 
from  the  oil-like  exudation  which  the  insects  of  this  genus  give  out 
from  the  articulations  of  their  legs  when  seized.  Another  species, 
M.  TrianthemcB,  is  mentioned  by  Dr  Fleming ;  and  the  Lytta  gigas, 
Fab.,  is  found  there  as  well  as  in  Senegal.  One  is  mentioned  by 
the  Arabs  under  the  name  of  zurareh.     It  is  not  known  when  the 


Fig.  137.— 1.  Meloe  majalis  ;  2.  M.  Cichorii. 

prescribed  blistering  fly  came  to  be  used;  bub  it  has  had  a  variety  of 
names.  It  was  called  Meloe  vesicatorius  by  Linnaeus,  Lytta  vesicatoria 
by  Fabricius,  and  Cantharis  vesicatoria  by  Geoffrey,  a  name  adopted 
by  the  Pharmacopoeias.  Geoffrey  grouped  the  Vesicatory  beetles 
in  a  small  tribe  corresponding  nearly  with  the  Linnaean  genus 
Meloe,  and  distinguished  it  by  the  title  Cantharidese.  This  he 
divided  into  eleven  genera,  among  which  are  the  Cantharis,  Mylabris, 
and  Meloe,  species  of  all  of  which  have  been  employed  as  vesica- 
tories.  Meloe  majalis,  or  May  worm,  is  figured  at  fig.  137,  1,  as  a 
specimen  of  the  genus. 

Cantharis,  P.B,     Cantharides  (Spanish  Flies), 

Cantharis  vesicatoria,  De  Geer,  Hist  des  Insectes,  the  Beetle  dried. 
Collected  chiefly  in  Hungary. 

Characters. — Body  elongated,  almost  cylindrical,  from  6  to  10  lines  long 
by  about  2  broad,  the  male  somewhat  smaller  than  the  female.  It  is 
easily  distinguished  by  its  two  beautiful  elytra  or  wing  cases,  which  are 
long  and  flexible,  and  of  a  shining  golden-green  colour,  and  cover  two  thin 
brownish  membranous  wings.  Head  large  and  subcordate,  with  a  longitu- 
dinal furrow  extending  to  the  thorax  :  this  is  not  larger  than  the  head,  rather 
quadrate.  The  thorax  chiefly,  but  also  the  rest  of  the  body,  is  covered  with 
whitish-grey  hairs ;  antennm  black,  long,  simple,  flliform.  The  viaxilloe 
support  the  jointed  palpce,  of  which  the  terminal  joint  is  somewhat  ovate. 
The  legs  are  from  4  to  6  lines  long,  smooth,  5  joints  to  the  first  pair  of  the 
tarsi,  and  4  only  to  the  last,  all  violaceous.  A  single  spine  on  the  leg  and  notch 
m  tarsus.     The  last  joint  of  tarsus  with  a  pair  of  claws,  each  of  which  is  bifid. 
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Near  tlie  anus  of  the  female  are  two  articulated  caudal  appendages,  somewhat 
similar  to  palpi.  Hab. — It  abounds  in  the  south  of  France,  Spain,  and  Italy  ; 
and  it  has  spread  into  Germany  and  the  south  of  Russia.  It  is  found  upon 
the  ash,  lilac,  and  privet  especially,  but  also  upon  the  elder  and  honeysuckle, 
and  more  rarely  on  the  plum  tree,  rose,  willow,  and  elm.  M.  Farines  states 
that  the  insects  produced  in  warm  places,  and  such  as  are  exposed  to  the  sun, 
are  the  most  energetic  as  vesicants. 

Cantharicles  are  said  to  live  only  eight  or  ten  days.  When  alive 
they  exhale  a  strong,  foetid,  and  penetrating  odour,  by  which  their 
presence  is  readily  detected,  and  which  is  so  offensive  that  public 
walks  sometimes  become  deserted  until  they  have  disappeared. 
They  are  usually  caught  early  in  the  morning,  when  persons  with 
covered  hands  and  faces  shake  them  off  the  trees,  plunge  them  into 
vinegar,  or  expose  them  in  sieves  to  the  vapour  of  vinegar,  and  then 
dry  them  in  the  sun  or  in  warmed  apartments.  They  should  be 
preserved  in  well- stoppered  bottles  containing  a  lump  of  camphor, 
as  they  are  subject  to  the  ravages  of  Acarus  domesticus,  Tinea 
flavifrontella,  Anthrenus  muscorum,  and  Hoplia  farinosa.  They  long 
preserve  their  form  and  colour,  and  also  to  some  extent  the  disagree- 
able odour  of  the  living  insect,  and  have  an  acrid  burning  taste. 
The  powder  is  greyish-brown,  interspersed  with  shining  particles, 
which  are  the  fragments  of  the  elytra,  head,  and  feet;  though  com- 
paratively inert,  these  parts  are  very  indestructible,  and  we  are  often 
enabled  to  detect  their  presence  in  cases  of  poisoning. 


Fig.  138. — Cantharis  vesicatoria. 

Cantharides  contain  a  green  oil,  a  fatty  matter,  osmazome,  free 
acetic  and  icric  acids,  phosphates  of  lime  and  magnesia,  and  the 
active  principle,  cantharidin,  C^HqO^,  This  is  intermediate  in 
nature  between  volatile  oils  and  resins.  It  crystallises  in  white 
shining  plates,  fuses  into  a  yellow  oil  at  about  405°,  and  is 
volatilised  at  a  higher  temperature,  and  condenses  unchanged  in 
acicular  crystals.  It  is  soluble  in  sether,  and  in  strong  acids  and 
alkalies.  When  isolated,  it  is  insoluble  in  water  and  cold  spirit; 
hut  these  menstrua  are  enabled  to  dissolve  it  out  of  cantharides  by 
the  aid  of  some  other  principles  in  the  flies.  Kobiquet  found  that 
x-J-j^th  of  a  grain  produced  painful  blistering   of  the  surface.     It 
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volatilises  slowly  even  at  low  temperatures,  and  the  vapour  power- 
fully irritates  the  eyes. 

Action.  Uses. — A  violent  irritant,  acting  externally  as  a  rube- 
facient and  vesicant.  If  20  or  30  grains  of  the  powder  be  taken 
into  the  stomach  it  produces  immediate  emesis,  and  the  patient 
soon  becomes  exhausted  by  repeated  vomiting  and  severe  epigastric 
pain,  then  follow  involuntary  discharges  of  f?eces,  dysuria,  with 
bloody  urine,  severe  dysenteric  purging,  with  bloody  stools;  and  in 
women  menorrhagia.  The  pain  continues  very  severe,  and  the 
patient  ultimately  falls  into  a  state  of  collapse,  and  dies  in  about 
forty-eight  hours  from  the  time  of  ingestion  of  the  poison.  Severe 
catarrhal  inflammation  of  the  gastro-intestinal  mucous  membrane 
with  hsemorrhagic  patches,  and  severe  congestion,  with  ecchymosis 
of  the  kidneys,  bladder,  uterus,  and  ovaries,  are  the  prominent  post- 
mortem indications  of  its  irritant  action.  In  small  doses  it  is  a 
stimulant  diuretic  and  emmenagogue;  useful  in  inducing  a  healthy 
state  of  the  mucous  membrane  in  chronic  gonorrhoea  and  leucorrhoea. 
In  full  medicinal  doses  cantharides  acts  as  a  powerful  stimulant  to 
the  sexual  organs.  In  debility  of  these  organs  and  in  paralysis  of  the 
bladder,  cantharides,  in  combination  with  iron,  has  sometimes  been 
used  with  advantage.  It  is  chiefly  employed  as  a  vesicant,  the  blister 
appearing  after  from  six  to  twelve  hours'  contact  with  the  skin. 
Strangury  and  boils — the  one  an  immediate  and  the  other  a  remote 
effect — are  the  consequences  of  too  prolonged  a  contact  of  the 
blister.  Ulceration,  or  even  sloughing,  may  follow  in  delicate 
children  from  the  same  cause.  It  is  also  employed  as  a  rubefacient 
in  alopecia. 

Treatment  of  Poisoning  by  Cantharides. — The  free  use  of  chalk 
and  o]3ium,  and  olive  oil,  both  by  the  mouth  and  the  rectum. 

1.  Tinctura  Cantharidis,  P.B.     Tincture  of  Cantharides. 

Prejxtred  by  macerating  J  ounce  of  cantharides  in  coarse  powder 
in  1  pint  of  proof  spirit  for  seven  days,  with  occasional  agitation, 
straining,  pressing,  filtering,  and  adding  sufficient  proof  spirit  to 
make  1  pint. 

Action  and  Use. — A  stimulant  diuretic  in  amenorrhoea,  leucor- 
rhoea, incontinence  of  urine  from  atony  of  the  bladder,  and  in 
gleet.  Mixed  with  4  parts  of  rose-water,  it  may  be  used  as  a  stimu- 
lating hair  wash. 

Dose. — 5  to  20  minims,  cautiously  increased. 

2.  Acetum  Cantharidis,  P.B.     Vinegar  of  Cantharides. 
Preparation. — Mix    13   fluid  ounces   of  acetic  acid  with  2  fluid 

ounces  of  glacial  acetic  acid,  and  digest  2  ounces  of  cantharides  in 
powder,  in  this  mixture  for  two  hours  at  a  temperature  of  200°; 
then  transfer  the  ingredients  after  they  have  cooled  to  a  percolator, 
and  when  the  liquid  ceases  to  pass  pour  5  fluid  ounces  of  acetic  acid 
over  the  residuum  in  the  apparatus.  As  soon  as  the  percolation  is 
com2:)lete,  subject  the  contents  of  the  percolator  to  pressui-e,  filter 
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the  product,  mix  the  liquids,  and  add  sufficient  acetic  acid  to  make 

1  pint. 

Action  and  Uses. — This  is  a  powerful  rubefacient  and  mild  vesi- 
cant, adapted  for  many  cases  where  a  rubefacient  action  is  imme- 
diately required,  and  for  delicate  children,  for  whom  the  stronger 
preparations  are  unsuitable.  As  a  vesicant  it  may  be  used  alone, 
painted  several  times  on  the  skin  with  a  camel's  hair  brush;  or  as  a 
rubefacient  mixed  with  an  equal  part  of  soap  liniment,  and  used 
with  friction  in  indolent  rheumatic  affections  of  the  joints. 

3.  Liquor  Epispasticus,  P.B.     Blistering  Liquid. 

Pre23aratio7i. — Mix  8  ounces  of  cantharides  in  coarse  powder  with 
4  fluid  ounces  of  acetic  acid;  pack  them  in  a  percolator,  and  at  the 
expiration  of  twenty-four  hours  pour  cether  over  the  contents,  and 
allow  it  to  pass  slowly  through  till  1  pint  of  the  liquor  is  obtained. 
Keep  it  in  a  stoppered  bottle. 

Action  and  Uses. — This  is  an  efficient  vesicant  where  a  rapid 
effect  is  required,  and  when,  from  a  restless  state  or  resistance  of 
the  patient,  a  blister  cannot  be  retained.  It  should  be  painted  on 
with  a  brush,  once,  twice,  or  more,  according  to  the  effect  desired. 
As  a  counter-irritant  it  is  a  valuable  preparation ;  but  as  it  does  not 
elicit  much  serum,  it  is  far  inferior  to  Emplastrum  cantharidis  in  its 
power  of  relieving  internal  congestion. 

4.  Charta  Epispastica,  P.B.     Blistering  Pamper. 

Preparation. — Digest  4  ounces  oi  white  wax.,  1\  ounce  of  spermaceti, 

2  ounces  of  olive  oil,  |  ounce  of  resin,  and  1  ounce  of  cantharides  in 
powder  in  a  water  bath  for  two  hours,  stirring  them  constantly; 
then  strain,  and  separate  the  plaster  from  the  watery  liquid,  (I)  Mix 
J  ounce  of  Canada  balsam  with  the  plaster  melted  in  a  shallow 
vessel,  and  pass  strips  of  paper  over  the  surface  of  the  hot  liquid,  so 
that  one  surface  of  the  paper  shall  receive  a  thin  coating  of  plaster. 

It  may  be  convenient  to  employ  paper  ruled  so  as  to  indicate 
divisions,  each  of  which  is  one  square  inch. 

Action  and  Uses. — A  mild  vesicant,  very  convenient  and  cleanly. 
If  retained  in  contact  with  the  skin  for  an  hour  or  two  it  produces 
redness  without  vesication. 

5.  Emplastrum  Cantharidis,  P.B.     Blistering  Plaster. 
Preparation. — Liquefy  7-|  ounces  each  of  yellow  wax  and  prepared 

suet,  and  6  ounces  of  prepared  lard  together  by  a  water  bath,  and 
add  3  ounces  of  resin  previously  melted;  then  introduce  12  ounces 
of  cantharides  in  powder ;  mix  the  whole  thoroughly,  and  continue 
to  stir  the  mixture  while  it  cools. 

Action  and  Uses. — A  powerful  vesicant,  contact  for  seven  to  twelve 
hours  generally  resulting  in  the  formation  of  one  or  more  large  bags 
of  serum.  When  the  skin  is  hot  and  perspiring  the  action  is  more 
rapid;  if  it  be  harsh  and  cold  the  action  is  much  hindered,  and  should 
be  encouraged  by  a  large  hot  linseed  poultice  placed  over  the 
blister,  or  by  the  previous  application  of  Cataplasma  sinapis.  If 
the  contact  be  prolonged  after  vesication  is  induced,  cantharidin  is 
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absorbed  and  is  liable  to  produce  strangury,  and,  subsequently,  a 
crop  of  troublesome  boils  in  the  neighbourhood  of  the  blister. 
When  it  can  be  done  without  disturbing  the  patient,  the  edge  of  the 
blister  should  be  gently  raised  at  the  end  of  five  or  six  hours,  to 
observe  the  effect. 

6-  Unguentum  Cantharidis,  P.B.     Cantharides  Ointment 

Preparation. — Infuse  1  ounce  of  cantharides  in  6  fluid  ounces  of 
olive  oil  in  a  covered  vessel  for  twelve  hours,  then  place  the  vessel 
in  boiling  water  for  fifteen  minutes,  strain  through  muslin  with 
strong  pressure,  add  the  product  to  1  ounce  of  yelloiv  wax  previously 
melted,  and  stir  constantly  while  the  mixture  cools. 

Action  and  Uses. — This  is  used  as  an  irritant  to  promote  discharge 
from  ulcers,  and  keep  open  blisters  and  issues.  Care  must  be  used 
in  a23plying  it  to  an  extensive  surface,  or  strangury  may  result  from 
the  absorption  of  cantharidin. 

7.  Emplastrum  Calefaciens,  P.B.     Warm  Plaster. 

Preparation. — Infuse  4  ounces  of  cantharides  in  coarse  powder  in 
1  pint  of  boiling  water  for  six  hours ;  squeeze  strongly  through  calico, 
and  evaporate  the  expressed  liquid  by  a  water  bath  till  reduced  to 
one-third.  Then  add  4  ounces  each  of  expressed  oil  of  nutmeg, 
yellow  wax,  and  resin,  3J  pounds  of  soap  plaster,  and  2  pounds  of 
resin  plaster,  and  melt  in  a  water  bath,  stirring  well  until  the 
whole  is  thoroughly  mixed. 

Action  and  Use. — A  stimulant  application  in  lumbago  and  chronic 
affections  of  the  joints,  and  in  chronic  rheumatism.  It  may  be  worn 
on  the  chest  as  a  rubefacient  in  chronic  catarrh  and  bronchitis. 

COCCUS  CACTI,  Linn.     The  Cochineal  Insect. 

This  hemipterous  insect  is  the  source  of  carmine.  It  is  a  native 
of  Mexico  and  Central  America.  It  is  extensively  cultivated  in 
Mexico  and  Teneriffe. 

Characters. — Male — Bod]/  oblong-elliptical,  deep  red,  terminating  pos- 
teriorly in  two  long  divergent  seta3.  Wiyigs  2,  white,  crossed  above  the  abdo- 
men. Antennce  of  11  joints,  about  two-thirds  the  length  of  the  body.  Rostrum 
absent.  Tarsi  of  1  joint  and  a  single  terminal  hook.  Female  nearly  twice 
as  large  as  the  male.  Body  broadly  elliptical,  bluish-red,  covered  with  a 
white  powder.     Apterous  furnished  with  a  rostrum,  antennae  short. 

Cochineal  insects  are  reared  on  the  Opuntia  cochinilifera,  sl  cacta- 
ceous j)lant,  with  flattened  elliptical  branches.  The  impregnated 
females  are  placed  on  this  plant,  and  they  there  deposit  their  young. 
After  a  few  months,  when  the  females  are  fecundated,  they  are 
brushed  off,  killed  by  immersion  in  hot  water,  and  then  dried. 
Three  harvests  are  annually  gathered,  the  female  alone  being  col- 
lected. 

1.  Coccus,  P.B.     Cochineal. 

The  dried  female  insect,  reared  in  Mexico  and  Teneriffe. 

Characters  and  Constituents, — Ovate,  plano-convex,  about  2  lines 
long,  wrinkled,  black  or  greyish- white;  yields  when  crushed  a  puce- 
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coloured  powder.  The  greyish-white  insect  quickly  becomes  black 
when  warmed  before  the  fire.  They  are  chiefly  composed  of  fatty 
and  colouring  matter.  The  latter  is  called  carmine^  cochinellin,  or 
carminic  acid,  C^^^fi^.  It  may  be  obtained  by  digesting  the  dried 
insect,  deprived  of  fat  by  previous  maceration  in  aether,  in  alcohol, 
which  dissolves  the  carmine.  After  distillation  of  the  alcohol  it 
remains  as  an  amorphous  powder  of  a  brilliant  rose-red  colour.  De 
la  Rue  obtained  it  from  an  aqueous  infusion  of  the  powdered  insects, 
from  which  fat  had  been  removed.  On  the  addition  of  plumbic 
acetate  lead-lake  is  precipitated.  This  is  washed,  decomposed  by 
sulphuretted  hydrogen,  and  the  filtered  solution  evaporated  in 
vacuo  over  sulphuric  acid.  Carmine  is  soluble  in  all  proportions  in 
alcohol,  in  water,  and  in  the  caustic  alkalies,  forming  reddish-purple 
solutions;  very  sparingly  soluble  in  aether.  It  dissolves  unchanged 
in  sulphuric  and  hydrochloric  acids,  but  is  readily  decomposed  by 
nitric  acid,  even  when  dilute,  and  by  chlorine,  iodine,  and  bromine, 
all  of  which  change  the  colour  to  yellow.  Nitric  acid  converts  it 
into  nitrococcusic  acid,  H2C8H3(N02)303,H20,  which  crystallises  in 
rhombic  plates,  and  forms  soluble  salts.  Carmine  forms  with  salts 
of  tin  a  bright  crimson  solution,  which  is  used  for  dyeing. 

Varieties. — These  are — 1.  Silver,  recognised  by  the  presence  of 
a  soft  silvery  white  powder,  contained  in  the  furrows  and  wrinkles. 
It  appears  to  be  a  fatty  substance,  as  it  melts  on  the  application  of 
heat,  and  the  animals  lose  their  silvery  appearance.  This  variety 
is  said  to  be  the  mature  and  fecundated  insect.  2.  Black  cochineal, 
of  a  reddish-black  colour,  nearly  devoid  of  silvery  powder.  It  is 
supposed  to  be  the  female  exhausted  by  propagation.  3.  Granilla, 
an  inferior  kind,  composed  of  small  and  imperfect  insects. 

Action  and  Uses. — It  is  reputed  to  be  anodyne  and  antispasmodic, 
but  of  this  there  is  no  proof  whatever.  It  is  merely  used  for  colour- 
ing, and  is  employed  for  this  purpose  in  Tinctura  cardamomi  com- 
posita,  Tinctura  cinchonse  composita,  and  the  following: — 

2.  Tinctura  Cocci,  P.B.     Tincture  of  Cochineal. 

Pre^mred  by  macerating  2|-  ounces  of  cochineal  in  powder  in  a 
pint  oi proof  spirit  for  seven  days,  with  occasional  agitation;  strain- 
ing, pressing,  filtering,  and  adding  sufiicient  proof  spirit  to  make  1 
pint. 

Use. — To  colour  mixtures  and  lotions  red.  The  fixed  alkalies 
turn  it  purple.     Lime  water  precipitates  the  colouring  matter. 

3.  Syrupus  Cocci.     Syrup  of  Cochineal. 

This  may  be  prepared  by  boiling  80  grains  of  bruised  cochineal 
in  1  pint  of  water  for  fifteen  minutes,  constantly  stirring,  and  then 
adding  sufiicient  sugar  and  rectified  spirit  (see  Syrupus  violae)  to 
form  a  s}T:up. 

Use.— It  may  be  used  instead  of  the  previous  article  if  alcohol  be 
incompatible  with  any  of  the  constituents  of  the  mixture  to  which 
it  is  added. " 
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MEL,  P.B.     Honey. 

A  saccliarine  secretion  deposited  in  the  honeycomb,  by  Apis 
mellifica,  Linn.,  the  hive  bee. 

Honey  is  secreted  by  the  nectaries  of  flowers,  and  sucked  by  the 
bee  into  its  crop,  where  it  undergoes  some  slight  changes,  and  is 
then  stored  up  in  the  comb.  The  finest  honey  is  that  which  is 
allowed  to  drain  from  thence;  and,  if  obtained  from  hives  which 
have  never  swarmed,  it  is  called  virgin  honey.  It  partakes  of  the 
aroma  of  the  plants  from  which  the  bees  collect  it. 

Characters  and  Composition. — When  recently  separated  from  the 
honey- comb,  it  is  a  viscid  translucent  liquid,  of  a  brownish-yellow 
colour,  but  gradually  becomes  partially  crystalline  and  opaque.  It 
has  a  heavy  aromatic  odour,  and  a  very  sweet  taste.  Honey  is 
chiefly  composed  of  sugar  and  water;  it  contains  besides  a  little 
volatile  oil  derived  from  the  flowers  on  which  the  bees  have  fed, 
gum,  and  ivax.  The  sugar  is  partly  crystalline,  sucrose  and  glucose 
(see  p.  322),  partly  uiicrystallisable,  Immdose  (see  p.  320.)  Lsevulose 
forms  the  uncrystallisable  syrup  of  old  honey;  it  is  so  called  be- 
cause it  rotates  a  ray  of  polarised  light  to  the  left.  It  reduces  an 
alkaline  solution  of  cupric  tartrate,  and  forms  a  crystalline  com- 
pound with  lime,  2CgHi20g,3CaO.  It  absorbs  hydrogen  from  an 
amalgam  of  sodium,  and  is  converted  into  mannite  (see  p.  524). 
Heated  to  338°  laevulose  loses  water  and  is  converted  into  la^vu- 
losane,  CgH^^Og,  an  amorphous,  unfermentable  substance,  soluble  in 
water,  and  reconverted  by  boiling  with  water,  especially  if  it  con- 
tain a  little  acid,  into  laevulose. 

Honey  is  soluble  in  water.  The  solution  undergoes  alcoholic 
fermentation,  and  is  converted  into  a  vinous  fluid  termed  hyclromel 
or  mead. 

Test. — Boiled  with  water  for  five  minutes  and  allowed  to  cool 
the  mixture  does  not  become  blue  with  solution  of  iodine;  this 
proves  the  absence  of  starch,  a  very  common  adulteration.  Cane 
sugar,  another  adulteration,  is  not  so  easily  detected. 

1.  Mel  depuratum,  P.B,     Clarified  Honey. 

This  is  prepared  by  melting  honey  in  a  water  bath,  and  straining 
while  hot  through  flannel  previously  moistened  with  warm  water. 

Action  and  tfses. — Antiseptic,  demulcent,  nutritive,  and  slightly 
laxative.  It  is  used  as  an  application  to  cracks  of  the  skin,  chaps, 
and  to  sore  mouth,  and  as  a  gargle  with  vinegar  and  water. 

Pharmaceutical  Uses. — A  constituent  of  Confectio  piperis,  C.  scam- 
monii,  C.  terebinthinse,  Mel  boracis,  Oxymel  scillse,  and  the  fol- 
lowing:— 

2.  Oxymel,  P. J5.     Oxymel. 

Preparation. — Liquefy  40  ounces  of  clarified  honey  by  heat,  and 
mix  with  it  5  fluid  ounces  each  of  acetic  acid  and  water. 

Action  and  Uses. — Demulcent  and  refrigerant.  It  may  be  given 
as  a  linctus  in  cough.     As  a  refrigerant  (i  ounce  to  i   pint  of 
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barley  water)  in  fever,  or  used  as  a  gargle  (1  ounce  to  5  ounces  of 
water). 
Dose, — 1  to  2  fluid  drachms. 

CERA  APIS,  Bees-Wax. 

This  substance  is  secreted  by  glands  on  the  ventral  scales  of  the 
bee,  whence  they  collect  it  and  build  the  cells  of  the  comb  with 
it.  Its  yellow  colour  is  lost  by  exposure  to  the  air;  it  may  also  be 
bleached  by  means  of  nitric  acid.  Chlorine  cannot  be  used  for 
this  purpose,  because  it  displaces  a  portion  of  the  hydrogen  of  the 
wax.  It  is  composed  of  myricin,  cerin  or  cerotic  acid,  and  cerolein. 
These  bodies  may  be  separated  by  boiling  alcohol,  which  dissolves 
all  but  the  myricin,  and  on  cooling  deposits  the  cerin. 

Myricin  is  melissyl  palmitate,  CgoHgijCieHg^Og.  It  is  the  chief  con- 
stituent of  wax,  forming  more  than  two-thirds  of  its  weight;  melts  at 
147°'2;  is  insoluble  in  alcohol,  but  soluble  in  benzol  and  in  aether.  It 
is  saponified  when  boiled  with  the  alkalies,  forming  a  palmitate  of  the 
base,  and  melissin  or  melissyl  alcohol  C3QHg20  is  liberated.  Melissin 
separates  from  benzol  in  satiny  crystals.  When  fused  with  caustic 
potash  it  is  converted  into  melissic  acid  HjCgoH^gOg,  which  is  homo- 
logous with  acetic  acid. 

Cerin,  11,027115302,  forms  about  22  per  cent,  of  wax  (Brodie).  It 
fuses  at  1 74^^*2  in  16  parts  of  boiling  alcohol,  and  separates  in  a 
crystalline  form  on  cooling ;  it  is  soluble  in  sether,  and  yields,  by 
saponification,  palmitic,  stearic,  and  a  minute  quantity  of  oleic 
acids,  but  it  is  chiefly  composed  of  a  non-saponifiable  fat. 

Cerolein  forms  about  5  per  cent,  of  wax,  and  gives  to  it  the  ap- 
propriate colour  and  odour.  It  is  a  soft  fat  of  acid  reaction,  soluble 
in  cold  alcohol. 

1.  Oera  fiava,  P.B.     Yelloio  Wax, 

The  prepared  honeycomb  of  the  hive  bee,  Apis  mellifica,  Linn. 

Characters. — Firm,  breaking  with  a  granular  fracture,  yellowish, 
having  an  agreeable  honey-like  odour.  Not  unctuous  to  the  touch; 
does  not  melt  under  140°  (both  of  which  characters  proves  the 
absence  of  lard  and  suet);  yields  nothing  to  cold  alcohol  (absence 
of  resin);  entirely  soluble  in  oil  of  turpentine  (absence  of  pea  flour). 
Boiling  water  in  which  it  has  been  agitated,  when  cooled,  is  not 
rendered  blue  by  iodine  (absence  of  starch). 

Pharmaceutical  Uses. — A  constituent  of  Emplastrum  calefaciens, 
E.  cantharidis,  E.  cerati  saponis,  E.  galbani,  E.  picis,  and  the  fol- 
lowing ointments: — U.  cantharidis,  U.  hydrargyri  compositum,  U. 
hydrargyri  oxydi  rubri,  U.  picis  liquidse,  U.  resinse,  U.  sabinae,  U. 
terebinthinse. 

2.  Oera  alba,  P.B.     White  Wax. 

Yellow  wax  bleached  by  exposure  to  moisture,  air,  and  light. 
This  is  effected  by  causing  it  to  fall  in  a  melted  state,  in  small 
streams,  upon  a  revolving  wetted  cylinder;  it  concretes  in  thin 
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ribl)on-like  layers,  wMcIl  being  exposed  for  some  time  to  the  united 
influence  of  light,  air,  and  moisture,  become  bleached,  and  of  a 
yellowish- white  colour. 

Characters. — Hard,  nearly  white,  translucent.  Not  unctuous  to 
the  touch;  does  not  melt  under  150°. 

Adulterations. — Pure  bleached  wax  always  retains  a  faint  yellowish 
tinge.  Spermaceti  is  sometimes  added  to  remove  this,  and  it  is  also 
adulterated  with  suet  (see  below).  The  melting  point  will  aid  in 
the  detection  of  these  impurities. 

Action  and  Uses. — Emollient  and  demulcent.  It  has  been  em- 
ployed as  such  internally  as  an  emulsion  made  by  beating  together 
melted  wax  with  yolk  of  ^gg  and  a  hot  solution  of  mucilage. 

Pharmaceutical  Uses. — A  constituent  of  Charta  ej^ispastica,  Sup- 
positoria  acidi  tannici,  S.  hydrargyri,  S.  morphias,  S.  plumbi  com- 
posita,  and  of  Unguentum  cetacei,  U.  plumbi  subacetatis  composi- 
tum,  U.  simplicis. 

3.  Unguentum  simplex,  P.B.     Simiole  Ointment. 

Prepared  by  melting  together  2  ounces  of  white  wax  and  3  ounces 
each  of  prepared  lard  and  almond  oil,  in  a  water  bath,  and  stirring 
the  mixture  constantly  while  it  cools. 

Action  and  Uses. — A  soothing  application  to  excoriated  surfaces 
and  wounds,  and  employed  as  the  basis  of  the  following  more  active 
ointments: — U.  antimonii  tartarati,  U.  cadmii  iodidi,  U.  kreasoti, 
U.  elemi,  U.  hydrargyri  ammoniati,  U.  iodidi  rubri,  U.  plumbi 
carbonatis,  U.  plumbi  iodidi. 

SEVUM  PR^PABATUM,  P.B.     Prepared  Suet. 

The  internal  fat  of  the  abdomen  of  the  sheep,  Ovis  aries,  Linn., 
purified  by  melting  and  straining. 

Characters  and  Constituents. — White,  smooth,  almost  odourless; 
fusible  at  103°.  It  is  almost  wholly  composed  of  stearin,  the 
remainder  being  palmitin  and  olein.  (For  the  composition  of  these 
glycerides,  see  p.  242.) 

Action  and  Uses. — It  is  employed  externally  for  the  same  pur- 
poses as  wax.  Internally  it  is  nutritious  like  other  fats,  but  on 
account  of  its  hardness  and  higher  melting  point,  it  is  not  so  readily 
digested.  The  process  is  greatly  facilitated  by  chopping  it  very  fine 
and  mixing  it  with  flour.  This  compound  is  a  most  sustaining 
article  of  diet. 

It  is  a  constituent  of  Emplastrum  cantharidis  and  Unguentum 
hydrargyri. 

CETACEUM,  P.B.     Spermaceti. 

Nearly  pure  cetin  Cg^Hg^Og  obtained,  mixed  wdth  oil,  from  the 
head  of  the  sperm  whale,  Physeter  macrocephalus,  Linn.,  inhabiting 
the  Pacific  and  Indian  Oceans.  It  is  separated  from  the  oil  by 
filtration  and  pressure,  and  afterwards  purified. 

Characters  and  Tests. — A  solid  crystalline  fat,  sp.  gr.  -940,  pearly- 


SPERMACETI  OINTMENT — LARD.  795 

white,  glistening,  with  little  taste  or  odour,  reducible  to  powder  by 
the  addition  of  a  little  rectified  spirit.  Scarcely  unctuous  to  the 
touch;  melts  at  about  120°;  insoluble  in  cold,  but  freely  in  hot 
alcohol  and  in  hot  aether.  Spermaceti  is  peculiar  in  yielding  ethal 
CigHg^O,  in  place  of  glycerin,  when  saponified.  Ethal  is  a  white 
crystalline  solid;  it  has  the  same  relation  to  palmitic  acid  as  alcohol 
has  to  acetic  acid,  and  when  heated  with  caustic  potash,  it  is  con- 
verted into  palmitic  acid,  HCigHg^Og,  which  displaces  the  hydrogen 
of  the  base  forming  palmitate,  just  as  occurs  when  the  vapour  of 
alcohol  is  pressed  over  caustic  potash.  With  sulphuric  acid  ethal 
forms  a  conjugate  acid,  H0igH3;^SO4,  exactly  corresponding  to  sulph- 
ethylic  acid  (see  p.  330). 

Spermaceti  :s  distinguished  from  the  crystalline  constituents  of 
wax  by  its  lower  fusing  point. 

Action  and  Uses. — Those  of  wax.  It  may  be  given  internally  in 
the  form  of  emulsion  (see  Cera  alba).  It  is  a  constituent  of  Charta 
epispastica  and  of  the  following  ointment : — 

1.  Unguentum  Cetacei,  P.B.     Bpermaceti  Oiniment. 

Preidared  by  melting  together  5  ounces  of  spermaceti^  2  ounces  of 
white  wax,  and  1  pint  of  almond  oil,  then  removing  from  the  water 
bath,  and  stirring  constantly  while  it  cools. 

This  is  a  simple  emollient  ointment,  employed  to  prevent  or  to 
soothe  irritation. 

ADEPS  PILEPARATUS,  P.B.     Prepared  Lard. 

The  purified  fat  of  the  hog.  Bus  scrofa,  Linn. 

Preparation. — Eemove  as  much  of  the  membranes  as  possible 
from  the  internal  fat  of  the  abdomen  of  the  hog  perfectly  fresh.  Cut 
the  fat  into  small  pieces,  put  it  into  a  suitable  vessel  with  about  four 
gallons  of  cold  VMter,  and,  while  a  current  of  water  is  running 
through  the  vessel,  break  up  the  masses  of  the  fat  with  the  hands, 
exposing  every  part  to  the  water,  so  that  whatever  is  soluble  may  be 
thus  dissolved  and  carried  away.  Afterwards  collect  the  washed 
fat  on  a  sieve  or  in  a  cloth,  drain  away  the  water,  liquefy  the  fat  at 
a  heat  not  exceeding  212°,  and  strain  through  flannel,  pressing  the 
residue  while  hot;  then  put  it  into  a  pan  heated  by  steam,  and  keep 
it  at  a  temperature  a  little,  but  not  much,  above  212°,  stirring  it 
constantly  until  it  becomes  clear  and  entirely  free  from  water. 
Finally,  strain  it  through  flannel. 

Characters,  Constituents,  and  Tests. — A  soft  solid  fat  of  snowy 
whiteness,  melting  at  about  100°,  free  from  rancid  odour,  dissolves 
entirely  in  aether.  It  is  composed  of  62  per  cent,  of  olein  and  38 
of  palmitin  and  stearin  (see  p.  242).  Distilled  water  in  which  it 
has  been  boiled,  when  cooled  and  filtered,  gives  no  precipitate  with 
nitrate  of  silver  (absence  of  chloride  of  sodium),  and  is  not  rendered 
blue  by  solution  of  iodine  (absence  of  starch). 

Adulterations. — More  than  20  per  cent,  of  farinaceous  matter  has 
been  found  in  lard  (Whipple);  and    Crace  Calvert  found    that 
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American  lard  (adulterated  in  England)  contained,  in  addition  to 
starch,  10  per  cent,  of  water,  2*3  of  almn,  and  1  of  lime.  These 
impurities  are  mixed  in  by  machinery,  and  are  used  to  make  it  whiter. 
Action  and  Uses. — Lard  is  a  valuable  emollient,  and  is  especially 
useful  in  lubricating  the  vagina  and  rectum  preparatory  to  the  birth 
of  the  child  or  the  expulsion  of  impacted  faeces.  It  is  a  constituent 
of  nearly  one-half  of  the  ointments,  of  Emplastrum  cantharidis,  and 
of  the  following : — 

1.  Adeps  benzoatus,  P.B.     Benzoated  Lard. 

Frejjaration. — Melt  1  pound  of  prepared  lard  by  the  heat  of  a 
water  bath,  add  160  grains  of  benzoin  reduced  to  coarse  powder,  and 
frequently  stirring  them  together,  continue  the  heat  for  two  hours; 
finally,  remove  the  residual  benzoin  by  straining. 

The  benzoin  is  added  to  prevent  the  development  of  rancidity 
and  to  confer  a  pleasant  odour.  It  very  imperfectly  fulfils  the  first 
object,  and  salicylic  acid  may  be  advantageously  substituted  in  its 
stead  or  as  an  addition. 

Fharmaceutical  Uses. — A  constituent  of  the  four  suppositories 
which  contain  wax,  and  of  the  following  ointments :  U.  gallse,  U. 
plumbi  acetatis,  U.  sulphuris,  and  U.  zinci. 

OLEUM  MORRHU-^,  P.B.     Cod-Liver  Oil. 

The  oil  extracted  from  the  fresh  liver  of  the  cod,  Gadus  Morrhua, 
Linn.,  by  the  application  of  a  heat  not  exceeding  180°. 

The  oil  obtained  from  the  liver  of  the  common  cod  (the  AsseUus 
of  Pliny  and  of  some  modern  naturalists)  has  long  been  in  use  as  a 
popular  remedy  in  Sweden  and  other  parts  of  Northern  Europe. 
In  1782  it  was  strongly  recommended  in  England  by  Dr  Percival  as 
a  remedy  for  chronic  rheumatism;  but  it  is  only  recently  that  it  has 
been  so  extensively  employed  in  scrofulous  and  consumptive  cases 
as  to  necessitate  its  formal  introduction  into  the  Pharmacopoeias. 
The  livers  of  several  other  species  of  Gadus,  as  the  G.  callarius,  G. 
earhonarius,  and  G.  molva,  yield  a  considerable  part  of  the  cod-liver 
oil  of  commerce.  This  mostly  comes  from  the  coast  of  Newfound- 
land, where  cod-fish  are  so  abundant. 

There  are  several  modes  of  extracting  the  oil.  The  best  and  finest 
oil  is  obtained  by  a  process  in  which  the  livers  are  neither  exposed 
for  such  a  time  as  to  allow  them  to  putrefy,  nor  subjected  to  a  heat 
sufficient  to  decompose  the  oil  or  animal  matter.  The  best  livers, 
selected  and  cleaned,  are  sliced  and  exposed  to  a  heat  of  about  180° 
until  all  the  oil  has  drained  from  them.  This  is  filtered  and  cooled 
to  a  temperature  below  50°  to  congeal  the  solid  fat,  then  again 
filtered  and  kept  in  closed  jars. 

Inferior  kinds  of  oil  are  prepared  on  the  coast  of  Newfoundland 
and  Norway  by  rougher  processes.  Sometimes  a  number  of  tubs 
are  bored  with  holes  at  the  bottom,  and  a  layer  of  fir-twigs  placed 
above  them.  The  livers  are  then  piled  in  the  tubs  upon  the  twigs, 
and  allowed  to  remain  there  for  a  considerable  time,  exposed  to  the 
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sun  and  air.  The  substance  of  the  livers  gradually  putrefies,  allow- 
ing the  oil  to  run  out  through  the  twigs  into  vessels  placed  below 
to  receive  it.  Oil  obtained  in  this  way,  unless  afterwards  purified, 
is  apt  to  be  brown,  rancid,  and  nauseous. 

Another  mode  of  extraction  consists  in  boiling  the  livers  in  an 
iron  pot,  and  separating  the  oil  by  filtration  and  expression  through 
a  cloth.  This  plan  is  said  to  be  adopted  by  the  fishermen  at  New- 
haven  in  Scotland.  If  water  be  not  added,  or  the  operation  Jper- 
formed  carelessly,  the  product  may  contain  empyreumatic  matters 
produced  by  the  heat  employed. 

Characters^  Constituents^  and  Tests. — Pale  yellow^,  with  a  slight 
fishy  odour,  bland  fishy  taste,  and  feebly  acid  reaction;  sp.  gr.  '928. 
It  is  composed  of  about  80  per  cent,  of  olein,  15  of  palmitin,  and  of 
small  portions  of  acetin  (a  compound  of  acetic  acid  with  glycerin), 
cholic  acid,  butyric  acid,  0*37  per  cent,  of  iodine,  0*148  of  bromine 
and  chlorine,  '021  oi  phos2?horus,  with,  phosphoric  and  sulphuric  acids, 
Ume,  magnesia,  and  soda  (De  Jongh). 

According  to  Winkler,  cod-liver  oil  does  not  contain  any  true 
glycerin,  but,  instead  of  it,  an  analogous  substance  called  proptyl 
(03117)2.  If  the  oil  be  heated  in  a  retort,  with  potash,  lime,  and 
ammonic  chloride,  a  volatile  liquid,  propijlaminel^C^^,'H.^),i^oiTi^TiQ> 
with  trimethylamine  (see  p.  337),  quite  colourless,  and  with  a  strong 
herring-like  odour,  may  be  distilled  over  (Buchner's  Eepertorium, 
1852). 

A  drop  of  sulphuric  acid,  added  to  a  few  drops  of  the  oil  on  a 
porcelain  slab,  develops  a  violet  colour,  which  soon  passes  to  a 
yellowish  or  brownish-red.  This  test  is  an  indication  of  a  liver  oil,  the 
reaction  being  due  to  the  cholic  acid,  a  constituent  of  bile. 

Varieties. — De  Jongh  describes  three  kinds  of  oil  as  found  on  the 
Continent.  They  also  occur  in  English  commerce.  They  differ  in 
colour,  being  pale  yellow,  pale  brown,  and  dark  brown.  All  have  a 
peculiar  odour,  a  subacrid  fishy  taste,  a  feeble  acid  reaction,  and  sp. 
gr.  about  "924.  Cold  alcohol  dissolves  from  2  to  3  per  cent.,  hot 
alcohol  from  3  to  7  per  cent. ;  the  oil  is  soluble  in  sether  in  all  propor- 
tions. The  dark  brown  oil  is  more  impure  than  the  other  kinds; 
the  odour  and  taste  are  disagreeable  and  empyreumatic;  and  the  sp. 
gr.  may  be  as  high  as  '929.  De  Jongh  has  analysed  these  three 
kinds  with  great  care,  but  he  does  not  find  them  to  differ  materially 
in  composition.  The  dark  colour  is  due  to  two  causes,  viz.,  the  use 
of  livers  which  are  not  fresh,  and  exposure  to  a  higher  temperature 
than  is  required  for  the  mere  sejjaration  of  the  oil.  The  pale  kind 
is  that  which  is  prescribed  in  the  Pharmacopoeia. 

Substitutes. — The  livers  of  some  other  fishes,  nearly  related  to  the 
cod,  as  the  dorse,  burbot,  and  ling,  are  supposed  to  yield  a  small  part 
of  the  cod  oil  of  commerce.  This  mostly  comes  from  the  coast  of 
New^foundland,  where  cod-fish  are  so  abundant. 

Shark-liver  oil  has  been  lately  imported  into  Liverpool.  It  agrees 
with  the  cod-liver  oil  in  many  of  its  chemical  reactions,  but  is 
distinguished  from  it  by  its  low  specific  gravity,  which  is  '866.     It 
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is  probably  the  lightest  fixed  oil  known.  Sperm  oil  is  j^erhaps  the 
next  lightest;  its  sp.  gr.  is  '875.  The  shark-liver  oil  is  obtained 
by  the  skippers  from  sharks  caught  on  the  coast  of  Africa.  Some 
also  come  from  Malabar. 

There  is  no  means  of  distinguishing  between  these  liver  oils  and 
that  of  the  cod. 

Action  and  Uses. — Cod-liver  oil  is  a  very  digestible  fat,  and  in  all 
diseases  or  conditions  in  which  there  is  deficiency  of  adipose  tissue 
or  of  animal  heat,  the  digestive  organs  being  healthy,  it  is  a  very 
excellent  article  of  diet.  Owing  to  the  presence  of  a  little  iodine  it 
has  been  supposed  to  exert  an  alterative  action  in  scrofulous  affec- 
tions, in  pulmonary  phthisis,  and  in  other  diseases,  but  its  beneficial 
effects  may  be  wholly  ascribed  to  its  easy  digestion  and  rapid  assimi- 
lation. It  should  be  given  as  a  supplement  to  the  ordinary  meal. 
It  is  especially  useful  during  convalescence  from  acute  disease,  such 
as  a  prolonged  attack  of  enteric  fever,  scarlatina,  or  pneumonia. 
Fat  is  an  essential  constituent  of  the  red  corpuscle,  and  under  the 
use  of  cod-liver  oil  Dr  Theophilus  Thompson  has  noted  an  increase 
of  these  constituents  of  the  blood  in  pulmonary  phthisis.  In  all 
cases  of  ansemia,  and  especially  that  which  is  associated  with  disease 
of  the  mesenteric  glands,  cod-liver  oil  has  been  found  extremely 
beneficial. 

Dose. — 1  to  8  drachms,  floated  on  a  little  orange  vfine,  milk,  or 
peppermint  water.  Small  doses  should  be  persevered  in,  for  patients 
soon  become  accustomed  to  the  oil,  and  often  relish  it.  Larger  doses 
than  3  fluid  drachms  twice  a  day  are  rarely  needed.  It  may  be 
given  in  combination  with  the  iodides  of  iron  and  mercury. 

GELATIN,  or  Gelatine.  -'^ 

Isinglass,  gelatin,  glue  and  size,  are  the  various  forms  under 
which  this  substance  occurs.  It  is  obtained  from  the  collagenous 
tissues  (bones,  horns,  hoofs,  and  hides)  of  animals  by  steam.  In 
chemical  composition  it  differs  but  little  from  albumin,  containing 
a  smaller  quantity  of  sulphur  and  carbon,  and  a  larger  proportion  of 
nitrogen,  than  this  substance.  100  parts  contain  50*40  of  carbon, 
6 '64  of  hydrogen,  18*34  of  nitrogen,  0*5  of  sulijhur,  and  24*46  of 
oxygen.  The  ordinary  form  of  gelatin  is  that  of  amber-coloured, 
transparent,  or  semi-transparent  clippings  of  horn-like  layers,  taste- 
less and  odourless.  It  softens  and  swells  up  in  cold  water,  and 
dissolves,  forming  a  colourless  or  faint  straw-coloured  solution  in 
hot  water;  and  if  the  solution  contain  1  per  cent,  of  gelatin  it 
forms  a  jelly  on  cooling.  It  is  insoluble  in  alcohol  and  in  aether, 
which  indeed  precipitate  it  from  an  aqueous  solution  in  the  form  of 
white  flocculi.  The  aqueous  solution  is  also  precipitated  by  solution 
of  corrosive  sublimate  and  infusion  of  galls,  the  deposit  formed  by 
the  latter  being  leather. 

By  prolonged  boiling  with  dilute  sulphuric  acid  gelatin  is  resolved 
into  glycocin,  leucin,  and  a  little  saccharine  matter  susceptible  of 
the  alcoholic  fermentation.     Prolonged  exposure  of  the  solution,  or 
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boiling  with  alkalies,  deprive  gelatin  of  its  property  of  gelatinising. 
In  the  latter  process  it  is  converted  into  giycocin,  leucin,  and  some 
other  products. 

1.  IchthyocoUa,  P.B,     Isinglass. 

The  swimming-bladder  or  sound  of  various  species  of  sturgeon, 
Aci'penser,  Linn.,  prepared  and  cut  into  fine  shreds. 

The  name  is  derived  from  Ix^vg,  a  fish,  and  ycoKkct^  glue,  and  is 
translated  isinglass,  a  word  derived  from  the  German  hausinhlase, 
from  hausen,  the  great  sturgeon,  and  blase,  a  bladder,  being  one  of 
the  coats  of  the  swimming-bladder  of  fishes,  chiefly  of  the  genus 
Acipenser  or  sturgeon,  and  of  which  the  best  qualities  are  imported 
from  the  rivers  of  Russia,  flowing  from  the  Black  and  Caspian  Seas 
as  well  as  from  the  Sea  of  Aral  and  the  Lake  of  Baikal.  Isinglass 
is  also  imported  from  Brazil,  from  India,  and  from  North  America. 
Of  late  the  quality  of  American  isinglass  has  been  much  improved. 
Isinglass  is  the  purest  known  form  of  gelatin.  It  exists  in  various 
forms,  as  purse,  lump,  pipe,  leaf,  ribbon,  and  book  isinglass. 

The  finest  Russian  isinglass  consists  of  about  98  jjer  cent,  of 
gelatin,  the  remainder  being  albumin  in  combination  with  earthy 
salts. 

15  grains  of  isinglass  dissolved  in  1  ounce  of  boiling  water  forms 
a  firm  jelly  on  cooling. 

Action  and  Uses. — Gelatin  occurs  as  an  article  of  diet  in  the 
form  of  cooked  membranes  and  tendons,  especially  in  veal,  the  chief 
constituent  of  the  head  and  feet  of  the  calf  being  gelatin.  It  is 
also  taken  in  the  form  of  jellies  and  blancmange.  It  has  been 
hastily  assumed  that  the  nutritive  properties  of  gelatin  are  very 
low,  but  this  is  scarcely  borne  out  by  experience.  It  is  a  very 
suitable  diet,  especially  in  combination  with  milk,  for  invalids  who 
are  unable  to  take  a  more  solid  food.  Half  an  ounce  of  isinglass,  or 
1  ounce  of  gelatin,  dissolved  in  16  ounces  of  boiling  water,  with 
the  addition  of  4  ounces  of  lemon  or  orange  juice,  and  2  ounces  or 
sufficient  of  sugar,  forms,  when,  strained  and  cooled,  an  agreeable 
jelly.  A  strong  solution  of  isinglass  painted  over  thin  silk  forms 
the  useful  adhesive  plaster  known  as  "  Court  sticking  plaster.^'  A 
dried  solution  of  gelatin,  lemon  juice,  and  sugar  is  formed  into 
"  gelatine  lozenges,'^  which  are  very  useful  in  relieving  dryness  and 
huskiness  of  the  throat  in  catarrh.  Isinglass  and  gelatin  are  use- 
fully employed  to  clear  turbid  fluids,  such  as  wines.  They  act  as 
mechanical  strainers,  the  strainer  being  formed  of  an  insoluble 
compound  of  gelatin,  and  some  constituent  of  the  liquid,  which  as 
it  slowly  sinks  to  the  bottom  of  the  fluid  carries  with  it  the  sus- 
pended particles  which  cause  the  turbidity. 

Isinglass  is  used  as  test  in  the  following  solution: — 

2.  Solution  of  Gelatin,  P.B. 

Preparation. — Digest  50  grains  of  isingla^ss  in  shreds  in  5  ounces 
of  warm  water  for  half  an  hour  on  a  water  bath,  with  repeated  shak- 
ing, and  filter  through  clear  tow  moistened  with  water. 
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Use. — To  distinguisli  gallic  from  tannic  acid.  It  gives  no  pre- 
cipitate with  the  former. 

OVUM.     The  Egg  of  the  Domestic  Hen. 

The  common  fowl  (Gallus  Banckiva,  var.  domesticus,  Temminck), 
domesticated  everywhere,  is  probably  derived  from  the  Jungle  Fowl 
of  India.  Its  egg  is  well  known  as  a  highly  esteemed  article  of  diet. 
The  shell,  consisting  almost  entirely  of  carbonate  of  lime,  is  seldom 
now  employed.  Within  the  shell  there  is  a  white  semi-opaque 
albuminous  membrane,  which  contains  the  white  of  egg,  or  albu- 
min ovi,  a  glairy,  viscid  fluid,  contained  in  very  delicate  mem- 
branous cells.  The  liquid  is  mainly  a  strong  solution  of  albumin, 
^72^110^18^^22^20?  ^^  ^^  cousists  of  12  per  cent,  of  this  principle, 
with  85  of  water,  2'7  of  mucus,  and  0*3  of  saline  substances,  in- 
cluding soda  and  traces  of  sulphur.  The  glairy  liquid  is  miscible 
with  water,  and  is  coagulated  by  heat  under  212°,  becoming  white, 
opaque,  and  insoluble.  It  is  precipitated  by  corrosive  sublimate, 
subacetate  of  lead,  nitrate  of  silver,  and  other  metallic  salts  form- 
ing definite  compounds,  that  of  mercary  has  the  composition 
Hg0^2^iioNi8S022,H20 .  The  copper  compound  is  soluble  in  excess 
of  solution  of  cupric  sulphate  or  of  potash,  forming  in  the  latter 
case  a  characteristic  violet- coloured  liquid.  Albumin  forms  soluble 
compounds  with  the  acids;  that  with  nitric  acid  has  the  formula 
C72H^iqNi8S022,2HN03  (W.  S.  Johnson,  Journal  Chem,  Soc.  vol. 
xii.  p.  734). 

A  solution  of  albumin  is  distinguished  from  one  of  casein  by 
means  of  acetic  acid  which  precipitates  the  latter.  From  gelatin, 
albumin  is  readily  distinguished  by  boiling,  or  by  a  solution  of 
potassium  ferrocyanide  containing  acetic  acid,  Avhich  precipitates 
the  albumin. 

Egg -albumin  differs  from  that  of  biood-serum  in  being  coagu- 
lated by  sether. 

1.  Solution  of  Albumin,  P.B. 

Prepared  by  triturating  the  white  of  1  egg  in  4  ounces  of  water, 
and  straining  through  clean  tow  first  moistened  with  distilled 
water. 

It  is  a  glairy  solution  of  alkaline  reaction,  coagulating  by  heat, 
and  by  excess  of  nitric  acid,  which  imbues  it  with  a  deep  citron 
colour. 

Use. — An  antidote  in  poisoning  by  corrosive  sublimate  and  sul- 
phate of  copper.  Large  quantities  of  the  fluid  should  be  taken, 
and  vomiting  subsequently  encouraged.  It  may  be  used  as  a 
demulcent  in  poisoning  by  any  irritant,  but  especially  the  metallic 
salts.  White  of  egg  may  be  used  to  clarify  liquids  instead  of  gelatin. 
It  acts  in  the  same  way  (see  p.  799). 

2.  Ovi  vitellus,  P.5.     Yolk  of  Egg. 

The  yolk  of  egg  is  contained  within  a  delicate  sac,  the  vitelline 
membrane,  which  separates  it  from  the  white  or  giaire. 
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Composition. — According  to  Prout  the  yolk  is  composed  of  28*75 
per  cent,  of  yellow  oil  with  crystallisable  fat,  17*47  of  albumin  asso- 
ciated with  phosphorus,  and  58*8  of  water. 

Action  and  Uses. — Both  white  and  yolk  of  egg  are  highly  nutri- 
tious, the  latter,  however,  is  more  so,  not  only  on  account  of  the 
larger  quantity  of  albumin,  but  also  because  it  is  intimately  asso- 
ciated with  oil,  and  in  such  proportions  as  facilitate  the  absorption 
of  both  constituents.  It  is  very  usefully  employed  in  forming 
emulsions  of  oils,  fats,  and  resinous  bodies,  when  it  is  necessary  to 
give  these  in  a  watery  mixture.  The  oil  or  fat  should  be  well 
beaten  up  with  the  yolk  of  egg  until  a  smooth  homogeneous  mix- 
ture is  formed,  and  then  the  warm  watery  fluid  may  be  gradually 
added,  the  beating  or  stirring  being  meanwhile  vigorously  con- 
tinued until  a  fine  emulsion  is  formed.  The  addition  of  a  little 
alkali  facilitates  the  process. 

White  of  egg  is  a  constituent  of  Mistura  spiritus  vini  Gallici. 

PEPSIN,  P.B.     Pepsin. 

A  preparation  of  the  mucous  lining  of  the  fresh  and  healthy 
stomach  of  the  pig,  sheep,  or  calf. 

Preparation. — The  stomach  of  the  recently  killed  animal  having 
been  cut  open,  and  laid  on  a  board  with  the  inner  surface  upwards, 
any  adhering  portions  of  food,  or  other  undissolved  matter,  are  to 
be  removed,  and  the  exposed  surface  slightly  washed  with  cold 
water ;  the  cleansed  mucous  membsane  is  then  scraped  with  a 
blunt  knife  or  other  suitable  instrument,  and  the  viscid  pulp  thus 
obtained  is  to  be  immediately  spread  over  the  surface  of  glass  or 
glazed  earthenware,  and  quickly  dried  at  a  temperature  not  exceed- 
ing 100°.  The  dried  residue  is  to  be  reduced  to  powder,  and  pre- 
served in  a  stoppered  bottle. 

Characters  and  Tests. — A  light  yellowish-brown  powder,  having 
a  faint  but  not  disagreeable  odour,  and  a  slightly  saline  taste  with- 
out any  indication  of  putrescence.  Very  little  soluble  in  water  or 
spirit.  2  grains  with  an  ounce  of  water,  to  which  5  minims  of 
hydrochloric  acid  have  been  added,  form  a  mixture  in  which  100 
grains  of  hard  boiled  white  of  egg  in  thin  shavings,  will  dissolve  on 
their  being  digested  together  for  about  four  hours  at  98°. 

Action  and  Use. — A  substitute  for  the  natural  digestive  fluid  in 
atony  of  the  stomach  from  functional  derangement  or  organic  dis- 
ease. 

Too  much  reliance  must  not  be  placed  upon  such  a  trivial  means 
of  supplying  a  natural  function. 

Dose. — 2  to  5  grains  in  a  little  gruel  or  milk. 

LAC,  P.B.     Milk 

The  fresh  milk  of  the  cow,  Bos  Taurus,  Linn. 
Milk  is  a  natural  emulsion,  being  composed  of  butter  diffused 
through  a  solution  of  casein  and  traces  of  mineral  salts.     Bv  the 
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microscope  the  fat  is  seen  to  be  divided  into  the  minutest  spherules 
everywhere  surrounded  by  a  clear  fluid.  Each  little  spherule  is 
invested  by  an  albuminous  (caseous)  envelope,  and  when  this  is 
dissolved  hj  the  addition  of  caustic  alkali  the  spherules  soon 
coalesce,  and,  separating  from  the  watery  fluid,  rise  to  the  surface, 
and  form  a  layer  of  yellow  oil — pure  butter.  If  milk  be  allowed  to 
remain  at  rest,  the  spherules  of  oil,  owing  to  their  comparative 
levity,  rise  to  the  surface,  and  accumulate  there  as  a  layer  of  cream. 
The  addition  of  a  vegetable  or  mineral  acid  to  milk  causes  the 
separation  of  the  casein  and  most  of  the  butter,  which,  being  com- 
mingled, form  bulky  white  clots.  The  slightly  opalescent  fluid  in 
which  they  float  is  merely  water  holding  the  sugar,  and  such  por- 
tions of  the  salts  as  do  not  attach  themselves  to  the  casein,  in  solu- 
tion. This  fluid  is  popularly  known  as  whey.  Maceration  with 
rennet  (the  dried  mucous  membrane  of  the  calf  s  true  stomach,  see 
Pepsin)  has  the  same  effect,  and  it  is  thus  used  in  making  cheese, 
which  is  a  mixture  of  the  casein  and  butter  compressed  and 
altered  by  age.  By  the  process  of  churning  the  cream,  the  spherules 
of  fatty  matter  are  forced  together,  their  little  caseous  envelopes  are 
broken,  and  the  butter  is  ultimately  separated  from  the  hutter-milJc, 
which  contains  all  the  constituents  of  milk  excepting  the  fat.  The 
sp.  gr.  of  milk  varies  from  1  '030  to  1  '035.  The  quantity  of  cream 
(which  may  be  estimated  by  placing  the  milk  in  a  graduated  tube) 
should  not  be  less  than  5  parts  by  measure  in  100  of  milk. 

The  following  table  represents  the  constituents  of  100  parts  of 
milk  of  woman,  and  of  the  domestic  animals  from  whom  it  is 
derived  for  the  use  of  infants  and  sick  persons: — 


Constituents  in  100  parts. 

Woman. 

Cow. 

Ewe.          Goat. 

Ass. 

Water   

88-6 
2-6 
4-9 
3-9 

87-4 
4-0 
5-0 
3-6 

85-6 
4-5 
42 

57 

82-0 
4-5 
4.5 
9-0 

90-5 
1-4 
6-4 
1-7 

Butter  

Sugar  and  soluble  salts... 
Casein  and  insoluble  salts 

Sp.  gr.  varies  from 

1-030  to  i-n.qp;    1 

1-035  to  1-041 

1-023  to  35 

1 

Butter  is  composed  of  olein,  but  palmitin  chiefly.  According  to 
Heintz,  a  portion  of  the  solid  constituents  is  hutin,  which  yields  on 
saponification  butic  acid,  HCgoHggOg.  The  characteristic  odour 
and  flavour  are  due  to  traces  of  hutyrin,  caproin,  and  caprylin,  fats 
which  when  saponified  yield  glycerin  and  butyric  HC4Hjr02,  caproic 
HCgHj^^Og,  and  caprylic  HCgH^^Og  acids  respectively. 

Butyric  acid  is  a  volatile  fluid,  having  the  odour  of  rancid  butter, 
and  a  sharp  acrid  taste.  It  is  a  powerful  local  irritant.  Caproic 
acid  is  also  a  very  pungent  fluid,  and  has  the  odour  of  the  goat  or 
of  sour  perspiration.  These  acids  are  often  developed  from  butter 
in  disordered  states  of  the  digestive  organs,  and  increase  the  intes- 
tinal disturbance.  They  also  exist,  pre-formed,  in  old  and  especially 
decayed  cheese,  conferring  upon  it  its  peculiar  pungency. 
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The  sugar  of  milk  has  been  already  described,  see  p.  321. 

The  salts  of  woman's  milk  amount  to  about  0*2  per  cent,  that  of 
the  cow  about  0*7.  They  are  composed  of  free  soda  and  potash, 
associated  with  the  casein  so  as  to  prevent  its  coagulation  by  heat, 
and  giving  an  alkaline  reaction  to  the  milk;  oi potassium  and  sodium 
chloride;  of  alkaline  phospJiates,  and  of  the  phosphates  of  calcium  and 
magnesium.  Hailden  discovered  0*47  per  cent,  oi  ferric  oxide  in  the 
ash  of  milk. 

Casein  is  a  modification  of  albumin  soluble  in  solutions  of  the 
alkalies,  of  sodium  and  ammonium  chloride,  and  of  potassic  nitrate; 
the  solutions  when  heated  develop  a  characteristic  film  or  skin 
of  insoluble  casein  on  the  exposed  surface.  A  solution  of  casein  is 
precipitated  by  rennet  and  by  acetic  acid,  and  these  characters, 
together  with  the  formation  of  a  pellicle  when  heated,  distinguish 
casein  from  ordinary  albumin. 

On  exposure  to  the  air  at  the  ordinary  summer  heat,  and  espe- 
cially in  thundery  weather,  the  natural  alkaline  reaction  of  milk 
gives  way  to  a  decidedly  acid  one,  and  then  on  heating  the  fluid  the 
casein  is  precipitated.  The  acid  formed  under  these  circumstances  is 

Lactic  acid, HC3H5O3 =90.  It  is  developed  by  the  agency  of  casein, 
which  acts  as  a  ferment,  from  the  sugar  or  lactose,  with  which  it  is 
isomeric.  Lactic  acid  is  a  constituent,  but  probably  an  abnormal 
constituent,  of  the  body,  being  found  in  the  juices  of  the  tissues,  in 
the  gastric  juice,  and  in  the  acid  sweat.  It  is  a  clear,  odourless, 
syrupy  liquid,  sp.  gr.  1'215,  of  a  sharp  acrid  taste.  It  is  dibasic, 
and  forms  soluble  crystallisable  salts  (see  p.  213).  Lactic  acid  may 
be  obtained  from  sour  milk  by  neutralising  it  with  chalk,  purifying 
the  lactate  of  lime  by  solution  and  crystallisation,  and  decomposing 
it  with  sulphuric  acid,  &c.  Or  carbonate  of  zinc  may  be  used 
instead  of  chalk,  and  the  lactate  decomposed  by  a  current  of  sul- 
phuretted hydrogen.  The  filtered  fluid  contains  the  lactic  acid, 
which  may  be  obtained  by  evaporation. 

Action  and  Uses. — The  nutritive  properties  of  milk  are  well 
known.  As  a  source  of  fat  it  is  usually  more  suitable  than  cod 
liver  oil;  and  as  an  emulsion  it  is  far  superior  to  those  formed  with 
the  oil, — the  so-called  "  Pancreatine,^' — obtained  by  sether  from  the 
pancreas.  If  cow's  milk  be  given  too  freely,  or  undiluted,  it  often 
disagrees  with  sick  persons  and  young  infants,  and  then  large  clots 
of  undigested  casein  are  found  in  the  stools.  As  an  article  of  diet 
in  the  sick  room,  it  must  therefore  be  used  with  discretion,  and 
diluted  or  skimmed,  according  to  the  requirements  of  the  case,  and 
in  the  treatment  of  both  infants  and  sick  adults  recourse  may  be 
often  had  with  great  advantage  to  the  more  dilute  milk  of  the  ass. 
In  the  treatment  of  diabetes  the  concentrated  milk  of  the  goat  or 
ewe  may  be  substituted  for  that  of  the  cow.  Milk  may  be  suitably 
employed  as  a  vehicle  in  the  preparation  of  many  mixtures,  such  as 
Mistura  scammonii,  in  which  it  is  prescribed. 
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FEL  BOVINUM.     Ox  Bile. 

Ox -gall  was  long  ago  much  employed  in  medicine,  and  its  use  has 
been  lately  revived.  The  bile,  or  secretion  of  the  liver,  possesses 
similar  characters  in  all  mammalian  animals.  It  is  a  viscid,  trans- 
parent fluid,  sp.  gr.  about  1*026,  greenish-yellow,  mixing  freely 
with  water,  with  an  alkaline  reaction,  a  nauseous  and  bitter  taste. 
It  yields  on  evaporation  about  9  per  cent,  of  solid  residue  of  a  fatty 
nature  and  waxy  consistence.  Bile  is  in  fact  a  natural  solution  of  soap, 
being  composed  of  two  fatty  acids,  the  glycocholic  and  taurocholic, 
in  combination  with  excess  of  soda  (0*4  per  cent).  It  also  contains 
a  large  quantity  (0'3  per  cent.)  of  mucus,  which  makes  it  very  ropy; 
pigment;  and  a  trace  of  cholesterin.  The  salts  are  composed  of 
chlorides,  phosphates,  and  lactates,  and  amount  to  about  0*7  per 
cent. 

Glycocholic  acid,  HC26H42NOg,  is  the  principal  constituent.  It  is 
a  conjugate  acid,  composed  of  glycocin  C2H5NO2,  and  cholic  acid 
HC24H3905,H20.  It  crystallises  in  large  white  silky  needles,  bitterish- 
sweet,  slightly  soluble  in  water,  and  freely  in  alcohol  and  aether.  It 
forms  crystallisable  salts  with  bases. 

Taurocholic  acid,  HC2gH44N07S,  is  also  a  conjugate  acid,  being 
composed  of  cholic  acid  and  taurin  C2H7NO3S.  Taurin  is  remark- 
able for  containing  25  per  cent,  of  its  weight  of  sulphur. 

Both  of  these  biliary  acids  give,  with  Pettenkofer's  test,  a  charac- 
teristic reaction  (see  below), 

Cholesterin,  C2Q'H.^4Q,Il2'^y  is  a  fatty  acid,  crystallising  in  thin 
rhombic  plates.  In  healthy  bile  it  is  an  insignificant  constituent, 
but  in  certain  morbid  states  of  the  hver  it  accumulates,  forming  the 
concretions  known  as  gall  stones,  and  becomes  of  serious  importance. 

1.  Fel  Bovinum  purificatum,  F.B.     Purified  Ox  Bile, 

The  purified  gall  of  the  ox.  Bos  Taurus,  Linn. 

Preparation. — Mix  1  pint  of  fresh  ox  hile  with  2  pints  of  rectified 
spirit  by  agitation  in  a  bottle,  and  set  aside  for  twelve  hours  until 
the  sediment  subsides.  Decant  the  clear  solution,  and  evaporate  it 
in  a  porcelain  dish  by  the  heat  of  a  water  bath,  until  it  acquires  a 
suitable  consistence  for  forming  pills. 

The  bile  is  thus  freed  from  mucus,  all  the  other  constituents 
being  retained. 

Characters  and  Tests. — A  yellowish-green  substance  having  a  taste 
partly  sweet,  and  partly  bitter,  soluble  in  water  and  in  spirit.  A 
solution  of  one  or  two  grains  of  it,  in  about  a  fluid  drachm  of 
water,  when  treated,  first  with  a  drop  of  freshly -made  syrup  con- 
sisting of  one  part  of  sugar  and  four  of  water,  and  then  with 
sulphuric  acid  cautiously  added  until  the  precipitate  at  first  formed 
is  redissolved,  gradually  acquires  a  cherry-red  colour,  which  changes 
in  succession  to  carmine,  purple,  and  violet.  (This  is  Pettenkofer's 
test  for  the  biliary  acids.  The  reaction  depends  upon  the  presence 
of  cholic  acid.)  The  watery  solution  of  bile  should  give  no  pre- 
cipitate (mucus)  on  the  addition  of  rectified  spirit. 
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Action  and  Uses. — Bile  is  essential  to  digestion  in  several  ways. 
It  neutralises  the  acid  chyme,  facilitates  the  emulsification  of  fat  and 
its  absortion  by  the  lacteals,  prevents  by  its  antiseptic  powers  the 
decomposition  of  the  chyme  in  its  passage  along  the  intestines,  and 
acts  as  a  natural  purgative.  It  is  employed  in  morbid  states  of 
the  liver  in  which  there  is  defective  secretion,  and  in  constipation. 
In  order  to  replace  the  natural  secretion  to  any  extent,  larger  quan- 
tities than  those  prescribed  by  the  Pharmacopoeia  must  be  taken. 

Dose. — 10  to  60  grains,  in  the  form  of  pills,  three  hours  after 
meals. 

MOSCHUS  MOSCHIFERUS,  Linn,     The  Musk  Deer. 

This  elegant  little  animal  differs  from  its  cervine  allies  by  the 
absence  of  horns.  It  is  about  the  size  of  the  goat,  with  a  slender 
body  clothed  in  greyish-brown  fur  interspersed  with  coarse  whitish 
hairs.  The  tail  is  very  short.  The  male  has  two  long  superior 
canines  curved  towards  the  neck,  and  is  provided  with  a  pouch 
(musk  sac)  placed  in  front  of  the  preputial  orifice. 

It  inhabits  the  mountainous  regions  of  Central  Asia  from  Thibet 
to  China,  and  is  found  on  the  tops  of  difficultly-accessible  and  gene- 
rally open  mountains,  usually  in  the  neighbourhood  of  the  snow, 
but  comes  nearer  to  the  plains,  according  to  the  inclemency  of  the 
seasons,  and  springs  from  rock  to  rock  with  great  agility. 

The  musk  sac  is  flat,  smooth,  and  naked,  above,  where  it  is  applied 
against  the  abdomen, — convex  below,  and  hairy.  The  musk  is 
secreted  by  small  glands,  situated  in  little  pits  in  the  mucous  mem- 
brane. It  is  most  abundant  in  the  rutting  season,  and  when  fresh  is 
soft,  and  of  a  reddish-brown  colour.  When  dried,  and  contained  in 
its  native  sacs,  it  forms  the  musk  of  commerce. 

It  is  singular  that  the  common  Hindoo  name  of  the  musk,  and 
in  the  Himalayas  that  of  the  musk  animal,  is  Imstooree,  a  name 
similar  to  castor eum,  a  substance  which  musk  so  closely  resembles 
in  origin.  The  name  mush  is  no  doubt  derived  from  the  Arabic 
mishk,  or  mooshk,  which  is  evidently  the  same  word  as  the  Sanscrit 
mooshka.  This  has  been  used  as  a  perfume  and  as  a  medicine  by 
the  Hindoos  from  very  early  times.  It  seems  to  have  been  adopted 
from  the  Hindoos  by  Serapion,  but  it  was  previously  mentioned  by 
iEtius. 

Moschus,  P.B,     Musk, 

The  inspissated  and  dried  secretions  from  the  preputial  follicles. 
Imported  from  China  and  India. 

GJiaracters  and  Constituents. — In  irregular  reddish-black,  rather 
unctuous  grains;  having  a  strong,  very  diffusible  musk  odour,  and  a 
bitter  aromatic  taste ;  contained  in  a  round  or  slightly  oval  mem- 
branous sac,  about  2  inches  in  diameter,  curved  on  the  outer  side 
with  stiff  greyish  hairs  arranged  in  a  concentric  manner  around  its 
central  orifice.  The  sacs  weigh  about  |  of  an  ounce,  and  the  con- 
tained musk  160  grains. 
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Musk  is  composed  of  fatty  and  albuminous  matter  with  epithe- 
lium. Stearin,  olein,  cholesterin,  albumin,  and  free  ammonia  are 
readily  separated.  The  essential  constituent,  the  odoriferous  prin- 
ciple, is  however  incapable  of  isolation.  It  is  attached  to  the  am- 
monia, and  is  dissipated  by  heat. 

Varieties  and  Adulterations. — There  are  two  kinds  of  musk: — 1. 
Chinese,  which  is  that  described  above;  2.  Siberian  or  Eussian. — 
This  is  an  inferior  kind ;  the  pods  are  longer,  and  the  musk  is  less 
powerful,  and  of  a  disagreeable  odour.  3.  Artificial  Musk. — This  is 
manufactured  extensively  by  the  Chinese  merchants  of  Canton. 

It  is  said  to  be  composed  of  a 
mixture  of  dried  blood  and  am- 
monia, with  a  small  quantity 
of  musk,  sewed  up  in  a  piece 
©f  the  skin  of  the  musk  ox. 

Action  and  Uses. — Musk  is 
supposed  to  be  a  nerve  stimulant 
and  aphrodisiac.  It  has  been 
recommended  as  an  antispas- 
modic and  diffusible  stimulant, 
and  given  in  hysteria,  chorea, 
and  allied  nervous  disorders. 
We  have  no  evidence  to  offer 
in  support  of  this  recommenda- 
tion and  practice. 

Dose.  —  5  to  10  grains  in 
milk. 


CASTOR  FIBER,  Linn. 
Beaver. 


The 


The  description  by  Diosco- 
rides  leaves  no  doubt  about  this 
animal,  which  is  so  interesting 
and  remarkable  for  its  building 
habits  in  North  America, 
though  those  of  Northern 
Europe,  from  burrowing,  are 
supposed  to  constitute  distinct 
species;  but  Cuvier  states,  that 
after  the  most  scrupulous  com- 
parison of  the  beavers  which 
burrow  along  the  Rhone,  the  Danube,  and  the  Weser,  he  has 
been  unable  to  find  any  characters  to  distinguish  them  from  those 
of  North  America.  The  beaver  is  particularly  distinguished  from 
other  Rodentia  by  its  nearly  oval  tail  (a),  which  is  flattened 
horizontally,  and  covered  with  scales.  It  is  peculiar  also  in  the 
castor-sacs,  which  are  found  both  in  the  male  and  female,  and  of 
which  a  detailed  account  is  given  by  Brandt  and  Ratzeburg.     From 


Fig.  139.^Castor  fiber.    Male  genital 
organs. 
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tliein  tlie  accompanying  illustration  has  been  copied.  The  castor- 
sacs  (h  h)  are  often  confounded  with  the  testicles  {lo  w),  and  their 
position  is  difficult  to  understand.  They  can  be  distinctly  seen 
only  on  the  removal  of  the  skin  of  the  abdomen.  Besides  these 
there  are  two  others  (e  e),  which  are  oil-sacs.  All  are  situated  be- 
tween the  pubic  arch  and  the  cloaca,  a  common  hollow  which  is 
covered  by  a  wrinkled  hairy  protuberance,  into  which  open  the  oil 
and  castor-sacs,  the  rectum  (6),  and  prepuce  (^.)  The  castor-sacs 
are  somewhat  pear-shaped  and  compressed:  they  communicate  by 
the  same  opening  at  their  narrow  extremities,  but  diverge  in 
front.  Like  the  musk-bags,  these  sacs  have  several  coats;  within 
all  there  is  a  convoluted  mucous  membrane,  covered  with  scales, 
and  a  small  brownish  body,  supposed  to  be  a  gland.  The  secretion, 
or  castor  contained  in  these  sacs,  is  at  first  of  a  yellow-orange  colour, 
but  changes  to  a  brownish  colour  as  it  becomes  exposed  to  the  air. 

1.  Castoreum,  P.B,     Castor. 

The  dried  preputial  follicles  of  the  animal  described,  separated 
from  the  somewhat  shorter  and  smaller  oil-sacs  which  are  fre- 
quently attached  to  them.     From^  the  Hudson's  Bay  territory. 

Characters  and  Constituents. — Follicles  in  pairs,  about  3  inches 
long,  fig-shaped,  firm  and  heavy,  brown  or  greyish-black;  contain- 
ing a  dry  resinous  reddish-brown  or  brown,  highly  odorous  secre- 
tion, in  great  part  soluble  in  rectified  spirit  and  in  gether. 

It  is  composed  of  volatile  oil,  resin,  castorin,  with  fatty,  albu- 
minous, and  saline  matters  m^ixed  with  epithelial  debris.  The 
volatile  oil  is  colourless,  or  nearly  so,  of  an  acrid  bitter  taste,  and 
the  odour  of  castor.  According  to  Wohler,  it  contains  both  phenic 
acid  and  salicin.  The  resin  is  amorphous,  dark-brown,  bitter,  and 
slightly  acrid ;  and  is  soluble  in  alcohol,  but  not  in  aether.  Castorin  is 
a  colourless  crystalline,  non-saponifiable  fat,  resembling  cholesterin. 
It  is  odourless  and  tasteless,  and  is  soluble  in  aether  and  in  boiling 
alcohol. 

Action  and  Uses. — Castor  appears  to  resemble  in  its  action  the 
foetid  gum  resins,  such  as  galbanum^  and  is  reputed  to  be  like  these, 
antispasmodic.  It  is  employed  as  such  in  hysteria,  chorea,  and 
epilepsy  associated  with  sexual  disorder.  It  is  also  supposed  to 
be  an  emmenagogue.  The  following  tincture  i«  a  suitable  form  for 
administration,  but  as  the  taste  is  disagifeeable  it  m-ay  be  given  in 
the  form  of  pill. 

Dose. — 5  to  10  grains. 

2.  Tinctura  Castorei,  P.B.     Tincture  of  Castor. 

Prepared  by  macerating  1  ounce  of  castor  in  coarse  powder,  in 
1  pint  of  rectified  spirit,  agitating  occasionally,  straining,  pressing, 
filtering,  and  adding  sufficient  rectified  spirit  to  make  1  pint. 

It  is  a  dark  brown  fluid,  having  the  heavy  disagreeable  taste  and 
odour  of  the  drug. 

Dose. — 1  to  4  fluid  drachms. 
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Classification  of  Eemedies. 


Kestoratives. 

Tonics. 

Alteratives. 

Astringents. 

Diluents. 

Demulcents. 

Emollients. 

Diuretics. 


Refrigerants. 

Antilithics. 

Expectorants. 

Sialagogues. 

Errhines. 

Emetics. 

Cathartics. 

Anthelmintics. 


Emmenagogues. 

Caustics. 

External  Stimu- 
lants. 

Internal  Stimu- 
lants. 

Aneesthesiants. 


Narcotics. 
Spasmodics. 
Antispasmo- 
dics. 
Depressents. 
Antiseptics. 
Disinfectants. 


RESTORATIVES. 

All  bodies  which  contribute  to  the  restoration  of  the  tissues  and 
fluids  of  the  body  are  included  in  this  category. 

1.  Food  and  Air. — Albumin,   Gelatin,  Starch,  Fat,  Sugar,  Water, 

Oxygen,  and  Nitrogen,  and  a  due  proportion  of  the  following. 

2.  Mineral  Compounds. — Of  Potash,  Soda,  Lime,  Magnesia,  Silica, 

Sulphur,  Phosphorus,  Chlorine,  and  Iron. 
One  constituent  of  the  bile  contains  25  per  cent,  of  sulphur,  and 
the  blood  contains  a  small  quantity  of  iron.  The  need  of  these  con- 
stituents, small  as  is  their  proportion  to  that  of  the  whole  body,  is 
well  exemplified  in  the  direct  and  speedy  improvement  which  com- 
pounds of  iron  effect  in  anaemia ;  and  what  is  true  of  this  constituent 
of  the  body  is,  doubtless,  applicable  to  alL 

TONICS.     Tg/z/sy,  to  tighten. 

1.  Astringents  (see  p.  509).     All  classes  of  astringents  are  more  or 

less  tonic. 

2.  Vegetable  Tonics. — «.  Simple  hitters — Beberia,  Berberina,  Quassia, 

Calumba,  Gentian,  Chiretta,  Menyauthes,  Erythrsea,  Cetraria, 

Pareira,  Salicin,  Narcotine. 
/3.  Bitters  having  in  large  doses  an  individual  action — Quinia  and  its 

associated  alkaloids.  Strychnia  and  Brucia,  Prunus  Virginiana. 
y.  Aromatic  tonics — Anthemis,  Aristolochia,  Artemisia,  Aurantium, 

Cascarilla,  Cusparia  or  Angostura,  Lupulus,  Serpentaria. 

3.  Mineral  Tonics. — The  dilute  mineral  acids.  Iron  and  its  prepara- 

tions, dialybeate  mineral  waters  (see  p.  47),  sulphate,  oxyde 

and  valerianate  of  Zinc ;    sulphate  and  ammonio-sulphate  of 

Copper;  Arsenious  acid  and  its  preparations,  Arseniate  of  iron; 

oxyde  and  nitrate  of  Silver. 

Tonics  gradually  increase  the  tone  of  the  muscular  fibre  when 

relaxed,  and  the  vigour  of  the  body  when  weakened  by  disease. 

Though  resembling  astringents  in  some  of  their  effects,  they  do  not 

produce  corrugation  when  properly  diluted.     Acting  like  astringents 

on  the  nervous  system,  they  give  tone,  without  exciting  increased 

activity,  their  effects  are  more  permanent  than  mere  nerve  stimu- 
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lantS)  and  their  use  is  not  followed  by  exhaustion  (see  action  of 
([uinine,  p.  568).  When  a  tonic  is  fitly  prescribed,  as  in  a  case  of 
debility,  its  effects  are  gradually  perceived;  the  energy  of  the 
8tomach  and  the  appetite  are  increased,  digestion  is  facilitated,  the 
force  of  the  circulation  augmented  without  corresponding  quickness, 
and  the  respii'ation  becomes  fuller  and  more  vigorous.  In  conse- 
quence of  the  more  healthful  performance  of  these  functions,  nutri- 
tion becomes  necessarily  more  perfect.  Absorption  is  performed 
with  more  vigour,  as  is  evident  in  the  constipation  which  usually 
follows  the  successful  exhibition  of  tonics,  and  is  soon  perceptible  in 
other  parts,  causing  the  oedematous  swellings  of  invalids  to  disappear. 
Secretions  become  more  natural,  inordinate  and  partial  sweats  dis- 
appear, the  skin  returns  to  its  normal  state  of  softness,  and  the 
countenance  resumes  the  natural  glow  of  health.  The  senses  and 
all  the  faculties  become  more  active,  and  the  strength  increased. 
Thus  the  patient,  labouring  under  sheer  debility,  or  recovering  from 
acute  disease,  or  the  effects  of  depressing  and  evacuating  remedies,  is 
restored  to  pristine  health  and  energy. 

ALTEKATIVES. 

1.  Mineral. — Acidum  arsenicum,  A.  arseniosum  and  salts  of  arsenic; 

Mercurial  salts.  Iodine,  Bromine,  and  Chlorine,  and  their  com- 
pounds; Acidum  phosphoricum,  A.  nitrohydrochloricum,  A. 
boracicum;  Antimonial  compounds,  Potash. 

2.  Vegetable  and  Animal. — Colchicum,  Yeratrum,  Guaiacum,  Me- 

zereum,  Sarsaparilla,  Sassafras,  Taraxacum,  Oleum  morrhuse. 
The  term  alterative^  so  commonly  employed,  is  differently  inter- 
preted by  different  authors.  Miiller  includes  under  it  all  such 
remedies  as  are  neither  stimulant  nor  sedative,  and  have  the  power 
of  effecting  changes  in  the  state  of  the  living  solids,  and  consequently 
in  the  functions  which  they  perform.  The  term  is,  however,  usually 
applied  to  such  as,  taken  in  comparatively  small  doses,  and  con- 
tinued for  some  time,  by  degrees  and  almost  without  any  perceptible 
effect,  produce  changes  in  the  secretions  and  in  disordered  actions. 
Others  consider  them  as  stimulants  which  act  specially  upon  par- 
ticular glands  and  upon  absorption  in  general.  Bouchardat  defines 
alteratives  as  medicines  which  are  absorbed,  and  which  act  by  modi- 
fying in  a  permanent  manner  the  motions  of  the  blood  and  of  the 
different  secretions.  According  to  this  view  they  nearly  coincide 
with  Dr  Headland^s  subdivision,  catalytica,  of  hsematica,  or  blood- 
medicines,  all  of  which  "act  while  in  the  blood,  which  they 
influence  ; "  but  the  catalytics  "  act  so  as  to  counteract  a  morbid 
material  or  process,  and  must  pass  out  of  the  body." 

ASTRINGENTS.     Ad  stringo,  to  bind,  to  contract. 

1.  Cold. — The  cold  bath,  ice  and  water,  freezing  mixtures  (1  part 
each  of  nitrate  of  potash  and  chloride  of  ammonium  and  2 
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parts  of  water  reduce  the  temperature  40^^,  or  from  50°  to  10°; 
equal  parts  of  nitrate  of  ammonia  and  water  give  46°  of  cold, 
that  is  reduces  the  temperature  from  50°  to  4°;  2  parts  of 
pounded  ice  or  snow  and  1  part  of  common  salt  gives  a  mixture 
of  the  temperature  —  4°). 

2.  Vegetable  Astringents. — Catechu,  Cinchona,  especially  C.  pallida^ 

Granati  cortex,  fructus,  et  radicis;  Hsematoxylum,  Kino,  Kra- 
meria,  Quercus,  Gallse,  Tormentilla,  Rosa  Gallica,  Uva-ursi, 
Ulmus — and  their  preparations;  Tannic  and  Gallic  acids. 

3.  Mineral  Astringents. — The  dilute  mineral  acids,  all  styptics  (see 

p.  818),  Cadmii  iodidum,  Tinctura  ferri  perchloridi,  Liquor 
ferri  pernitratis,  Ferri  sulphas,  Plumbi  acetas,  Zinci  acetas  et 
sulphas,  Greta.  Liquor  calcis.  Liquor  calcis  saccharatus,  Bismuthi 
subnitras. 

Astringents  corrugate  or  produce  a  contraction  of  the  muscular 
fibres  of  the  part  to  which  they  are  applied,  and  coagulate  or  pre- 
cipitate albaminous  and  gelatinous  fluids.  The  astringency  of  any 
substance  is  easily  recognised  by  corrugation  of  the  papillae  of  the 
tongue  when  brought  in  contact  with  it;  but  otherwise  there  is  no 
principle  common  to  the  whole,  some  being  mineral  acids,  others 
metallic  salts,  with  the  earthy  salt  alum,  while  many  are  obtained 
from  the  vegetable  kingdom ;  but  all  have  the  power  of  coagulating 
albumen.  The  first  effect  of  an  astringent  (then  called  styptic)  is 
visible  when  brought  into  contact  with  a  bleeding  wound,  in  the 
contraction  which  stops  the  bleeding  from  small  vessels,  by  con- 
stricting the  muscular  fibre  of  their  coats.  In  this  way,  when 
applied  to  mucous  surfaces,  they  diminish  secretion.  But,  like 
other  chemically  acting  remedies,  they  have  a  further  action,  by 
diminishing  relaxation  and  thus  giving  a  tone  to  the  stomach,  and 
thence,  acting  dynamically,  they  produce  a  powerful  effect  on  the 
system.  They  thus  obviate  general  debility,  act  as  permanent 
stimulants,  and  assist  in  curing  intermittents,  though  their  first 
effects  appear  of  so  local  a  nature.  Some  are,  no  doubt,  absorbed 
into  the  blood,  and  being  thus  circulated,  produce  their  constringent 
effect  on  the  capillaries  and  parenchamatous  organs,  diminishing 
the  secretions  of  the  glands.  See  " Chalk "  and  "  Tannic  acid"  for 
further  remarks  on  the  action  of  astringents. 

DILUENTS.     Diluo,  to  wash,  to  make  fluid. 

1.  Aqueous  Fluids. — Water,  especially  distilled  water;  potash,  soda, 

and  aerated  waters;  the  mineral  waters. 

2.  Fluid  Diet. — Eice  water,  barley  water,  thin  gruel;  broths,  in- 

cluding weak  beef  tea;  whey. 

These  remedies  are  rapidly  absorbed,  and  dilute  the  blood.  But 
as  this  fluid  bears  only  a  temporary  dilution  the  excess  of  water  is 
speedily  removed  by  the  lungs,  the  kidneys,  and  the  skin.     Water 
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may  therefore  be  regarded  as  the  natural  stimulant  of  these  secretory 
organs.  In  its  passage  through  the  blood,  water  exercises  a  solvent 
action  and  carries  with  it  some  portions  of  its  solid  constituents, 
thus  exercising  an  eliminative  action.  The  continued  imbibition  of 
large  quantities  of  water  relieves  the  blood  of  any  excess  of  solids, 
but  in  a  state  of  health  may  cause  undue  impoverishment.  Fluid 
articles  of  diet  act  as  diluents,  and  in  the  treatment  of  disease  we 
must  use  them  judiciously,  and  not  continue  them  too  long,  espe- 
cially during  convalescence,  when  there  is  need  of  improvement  in 
the  quality  of  the  blood,  the  solid  constituents  of  which  being  often 
reduced  to  the  lowest  proportion  consistent  with  life. 

DEMULCENTS.     Demulceo,  to  stroke,  to  caress. 

1.  Mucilaginous. — Decoctum  althese,    D.  malvae,    D.  cetrarise,  D. 

plocariee;  Infusum  cydonise  seminum,  I.  lini,  I.  ulmi  fulvse; 
Mucilago  acaciee,  M.  tragacanthae. 

2.  Amylaceous. — Mucilago  amyli — in  various  forms,  as  arrowroot, 

tous-les-mois,  salep,  tapioca,  sago;  Decoctum  avenae,  D. 
hordei. 

3.  Oleaginous. — Oils   generally,  especially  almond,  olive,  arachis, 

linseed,  and  cocoa  oils ;  Animal  oils  and  fats,  especially  neatsfoot 
oil  (obtained  in  boiling  tripe  and  cow-heels);  Cream,  Butter, 
Lard,  Suet,  Wax,  and  Spermaceti. 

4.  Composite. — Almond   mixture.    Milk,    thin    Jelly    sweetened, 

Gelatine  lozenges.  Liquorice,  pate  de  Guimauve,  pate  de 
Jujube,  Manna,  Figs. 
A  demulcent  is  an  internal  emollient;  it  soothes  and  softens  the 
part  with  which  it  comes  in  contact.  This  class  of  remedies  is  oaly 
useful,  therefore,  in  dry,  irritable,  or  inflamed  conditions  of  the 
mucous  membranes — of  the  eye,  the  nose,  the  mouth,  fauces,  gullet, 
stomach,  intestines,  especially  the  rectum,  and  the  genito-urinary 
passages.  After  absorption  they  have  only  a  diluent  action,  ex- 
cepting indeed  the  oleaginous  demulcents  which  are  absorbed 
unchanged,  and  may  therefore  exercise  a  general  demulcent  action 
on  the  inner  surface  of  the  blood-vessels  in  irritable  conditions,  such 
as  rheumatic  fever  and  chorea. 

EMOLLIENTS.     Emollio,  to  soften. 

1.  Moist  Heat. — Hot  fomentations  of  water,  decoction  of  poppies, 

or  infusion  of  slippery-elm,  applied  by  means  of  flannel, 
spongio-piline,  or  a  sponge;  Cataplasma  lini,  C.  panis,  C. 
caroti,  C.  chondri,  C.  carbonis, 

2.  Oleaginous  and  Saponaceous. — Those  given  under  demulcents. 

Glycerin  soap,  Palm-oil,  Unguentum  cetacei,  U.  simplicis,  U. 
zinci;  Linimentum  calcis,  L;  opii,  L.  potassii  ipdidi  cum  sapone, 
L.  saponis. 
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3.  Mechanical. — Carbonate  of  zinc  (calamine),  Fuller's  earth,  French 
chalk,  Starch  powder,  carded  Cotton. 
These  remedies  act  in  several  ways,  but  to  one  end — the  relaxa- 
tion, softening,  and  soothing  of  a  part.  Thus  cotton  or  soapstone 
powder,  by  soothing  an  excoriated  part  and  rendering  its  motion?? 
not  only  painless  but  easy,  removes  the  irritability  which  maintains 
the  vascularity  and  painful  turgidity  of  a  part.  Hot  fomentations 
and  the  inunction  of  warm  oil  relax,  the  first  the  muscular  fibres, 
of  a  sphincter  for  example,  and  the  second  the  part  to  which  it  is 
applied,  rendering  it  supple  by  the  imbibition  of  its  oily  particles, 
both  simultaneously  relieving  the  nervous  irritability  which  keeps 
up  the  contraction  of  the  part. 

DIURETICS.     Aia  oZpov^  by  way  of  the  urine. 

1.  Cold. — When  applied  to  the  surface,  whether  as  cold  air  or  water, 

it  produces  in  the  healthy  subject  free  diuresis. 

2.  All  Diluents  (p.  810),  and  Diaphoretics  (p.  813),  when  they  fail 

to  excite  the  action  of  the  skin,  and  especially  classes  4,  5,  and 
6,  and  8.  Indeed,  the  primary  action  of  the  volatile  oils,  such 
as  Turpentine,  Juniper,  Squill,  and  of  Serpentary  and  Digi- 
talis, is  diuretic.  The  preparations  of  Broom  and  Pareira, 
Asparagus,  Belladonna,  Cantharides. 

3.  Salines. — In  addition  to  those  given  under  4  Diaphoretics,  are 

the  following: — Liquor  potasspe  and  the  soluble  salts  of  potash, 
especially  the  acetate,  citrate,  tartrate  and  acid  tartrate,  the 
nitrate  and  carbonate;  the  corresponding  salts  of  soda;  soap. 

4.  Hydragogue  Purgatives  (see  p.  816). — These,  by  relieving  con- 

gestion of  the  kidneys,  act  indirectly  as  powerful  diuretics. 
Venesection  is  also  followed  by  the  same  result  when  the 
blood-vessels  are  distended  and  the  pressure  is  high. 

5.  Mercurials,  by  relieving  biliary  congestion,  remove  congestion 

of  the  portal  system  of  blood-vessels  and  secondary  congestion 

of  the  kidneys,  and  thus  produce  diuresis. 
Diuretics  are  those  remedies  which  increase  the  total  quantity  of 
urine,  and  those  best  deserve  the  name  which  not  only  increase  the 
quantity  of  urine,  but  also  the  amount  of  the  solid  matters,  as  I 
have  shown  to  be  the  case  with  belladonna  and  henbane  {Old  Veget. 
Neur.  pp.  267,  320). 

It  has  been  already  statedT  that  the  two  great  functions  of  the 
skin  and  kidneys  on  many  occasions  mutually  supply  the  place  of, 
and  alternate  with  each  other,  and  that  frequently  the  causes  which 
favour  the  secretion  of  the  one  will  interfere  with  that  of  the  other. 
It  follows,  therefore,  that  an  opposite  course  often  requires  to  be 
followed  with  regard  to  the  estabhshment  and  maintenance  of  these 
two  effects — diaphoresis  and  diuresis.  To  secure  the  latter  the  skin 
must  be  kept  moderately  cool.  Therefore  the  day-time  is  fre- 
quently the  best  time  for  the  exhibition  of  diureties.     Their  action 
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is  assisted  by  coldness  and  dampness  of  the  atmosphere,  and  also  by 
the  moderate,  not  excessive,  use  of  diluents;  and  is  impeded,  as  the 
secretion  of  urine  itself  is,  by  too  free  an  action  of  the  bowels  or  of 
the  skin,  as  well  as  by  whatever  increases  plethora  and  pressure  on 
the  circulation,  or  promotes  congestion  in  the  liver  or  in  the  kidney 
itself.  As  the  action  of  some  diuretics  is  incompatible  with  that  of 
others,  it  is  absolutely  necessary  to  pay  attention  to  the  peculiar 
mode  of  action  of  each. 

DIAPHORETICS.     Aiacfyop^cc,  to  dissipate,  disperse. 

1.  Hot  Diluents  (see  p.  810),  including  hot  infusions  of  tea,  mint, 

sage,  and  the  like. 

2.  Hot  Baths.— Of  water,  at  100°  to  106°;  of  aqueous  vapour,  at 

120°  to  160°;  of  air,  at  120°  to  160°. 

3.  Alcoholic  and  ^therial  Remedies. — Brandy,  whisky,  and  gin 

diluted  with  hot  water;  ^ther;  Spiritus  setheris,  Spiritus 
setheris  nitrosi,  Chloroform;  Spiritus  chloroformi,  Spiritus 
ammoniee  compositus.  Chloral  hydras. 

4.  Salines. — Liquor  ammonise  acetatis,  Liquor  ammonise  citratis, 

Ammoniae  carbonas,  Potassse  nitras. 

5.  Stimulants. — Volatile  oils,  Oleo-resins;  Eesins,  Sulphur,  Oleum 

sulphuris;  oils  of  Turpentine,  Cajuput,  Juniper,  Eue,  Cubebs, 
Copaiba;  Guaiacum,  Jaborandi,  Angostura,  Buchu,  Sassafras, 
Saffron,  Armoracia. 

6.  Opiates. — Opium,  Apomorphia,  Codeia;  Pulvis  ipecacuanhee  com- 

positus. 

7.  Nauseants. — Ipecacuanha,  Squill,  Pilula  ipecacuanhse  cum  scilla, 

Colchicum,  Digitalis,  Senega,  Violet,  Serpentary. 

8.  Antimonials. — Antimonium    tartaratum,    Antimonii    oxydum, 

Pulvis  antimonii  compositus,  Antimonium  sulphuratum. 

9.  Mercurials. — Pilula  hydrargyri,  Pilula  hydrargyri  subchloridi 

composita. 
Diaphoretics  or  sudorifics  (sudor,  sweat)  increase  exhalation  from 
the  surface,  and  the  natural  function  of  perspiration.  The  function 
of  perspiration  prevents  undue  exaltation  of  temperature,  and 
eliminates  carbonic  acid,  water,  and  even  the  constituents  of  the 
urine  from  the  blood.  Like  the  secretion  of  urine,  it  varies  in  the 
same  individual  at  different  times  and  under  different  conditions, 
such  as  the  state  of  the  constitution,  the  nature  of  the  food,  the 
temperature,  dryness,  or  rarefaction,  moisture,  or  coldness  of  the 
atmosphere.  The  action  of  a  diaphoretic  is  influenced  by  the  same 
circumstances.  Hence  it  frequently  depends  entirely  upon  keeping 
the  patient  in  bed,  for  when  the  skin  is  exposed  to  the  cool  air  a 
diaphoretic  remedy  acts  as  a  diuretic.  The  two  functions,  diuresis 
and  diaphoresis,  are  indeed  vicarious  one  of  the  other;  and  there- 
fore, when  diaphoretics  act  freely,  the  quantity  of  urine  is  dimin- 
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ished.     Some  act  by  at  once  relaxing  tlie  surface,  others  act  at  first 
as  general  stimulants. 

REFRIGERANTS.     Refrigero,  to  cool. 

This  term  is  applied  to  remedies  which  diminish  the  heat  of  the 
body  ill  the  pyrexial  state.  They  consist  of  diluents — the  saline 
diaphoretics,  cool  drinks,  and  evaporating  lotions. 

ANTILITHICS.     Auti,  \idos,  a  stone. 

1.  Diluents  (see  p.  810). — Especially  soda,  potash,  lithia  and  Vichy 

waters,  in  one  form  of  gravel. 

2.  Alkalies. — Potash,  soda,  lithia,  lime. 

3.  Acids. — The  mineral  and  vegetable  acids. 

4.  Salts. — Phosphate  and  biborate  of  soda,  Benzoate  of  ammonia; 

the  Acetates,  Citrates,  and  Tartrates  of  soda,  potash,  and  lithia, 
which  are  eKminated  as  carbonates,  rendering  the  urine  alkaline. 

There  are,  in  reference  to  these  remedies,  which  are  also  called 
"  Lithontriptics,''  three  kinds  of  calculi  or  gravel — a.  the  phosphatic, 
attended  by  an  alkaline  condition  of  the  urine;  h,  the  uric;  and  c, 
the  oxalic,  both  associated  with  an  acid  state  of  the  urine.  In  the 
first,  acids  are  the  appropriate  remedies,  and  experience  has  proved 
that  the  uncombined  vegetable  acids  restore  the  acidity  of  the  urine 
sooner  than  the  mineral  ones.  In  the  uric  diathesis,  alkalies  are 
required,  and  as  a  rule  it  is  best  to  give  them  in  combination  with 
the  vegetable  acids.  Phosphate  and  benzoate  of  ammonia  are  also 
recommended.  In  the  oxalic  diathesis,  nitromuriatic  acid,  or  nitric 
acid  alone,  is  the  most  fitting  remedy. 

Alkalies  and  acids  are  sometimes  injected  into  the  bladder  with 
the  view  of  directly  dissolving  uric  acid  and  phosphatic  calculi 
respectively. 

EXPECTORANTS,  Expectoro  {ex,  pectus),  to  throw  off  from  the 

chest. 

1.  Inhalations  of  steam,  alone  or  impregnated  with  turpentine, 

kreasote,  cajuput,  camphor. 

2.  Hot  Demulcents  (see  p.  811),  especially  those  of  a  mucilaginous 

nature. 

3.  Stimulant    Expectorants.  —  Ipecacuanha  (small  doses)   Squill, 

Senega,  Elemi,  Myrrh,  Ammoniacum,  Galbanum,  Assafcetida ; 
Balsam  of  Tolu,  Peru,  and  Copaiba ;  Styrax,  Benzoin,  Benzoic 
acid,  Cascarilla,  Angostura,  Oleum  sulphuratum.  The  volatile 
Oils  of  turpentine,  juniper,  mint,  cajuput,  &c. 

4.  Depressent  Expectorants  or  Nauseants. — Moderate  doses  of  the 

drugs  mentioned  under  Emetics,  class  2  (see  below). 

Expectorants,  such  as  hot  fomentations  to  the  throat  or  hot  in- 
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halations ;  liot  demulcent  drinks,  which  act  as  fomentations  to  the 
back  of  the  larynx  and  windpipe ;  and  lozenges,  which  incite  by 
reflex  action  a  flow  from  the  surfaces  with  and  near  which  they 
come  in  contact,  act  locally:  the  remainder  act  generally,  being 
absorbed  into  the  blood,  and  subsequently  eliminated  by  the  lungs 
and  general  mucous  surface  including  that  of  the  bronchial  tubes, 
and  thereby  increasing  secretion  from  the  mucous  glands. 

SIALAGOGXJES.     IlTvs'hoy,  saliva ;  aya,  to  induce. 

1.  Masticatories. — India-rubber,  Wood,  Arecanut,  Mastich. 

2.  Local. — Jaborandi,  Xanthoxylum  clava,  Pyrethrum,  Mezereum, 

Capsicum,  Piper  nigrum  et  longum,  Sinapis,  Armoracia,  strong 
acids,  vapour  of  ^ther.  Essential  oils,  such  as  that  of  cloves 
and  kreasote. 

3.  General. — Pilocarpus  and  Xanthoxylum,  Iodide   of  potassium. 

Mercurial  preparations. 
Mastication  alone  excites  a  flow  of  saliva.  Stimulants  induce  the 
flow  by  their  impressions  on  the  oral  branches  of  the  fifth  nerve. 
Mercury  and  iodine  excite  the  flow  in  the  process  of  elimination. 
This  class  of  medicines  is  beneficial  in  relieving  neuralgic  affec- 
tions of  the  head  and  face. 

ERRHINES  and  STERNUTAMENTS.     'Ev,  'ph,  the  nose,  or 
sternutamentum,  that  which  excites  sneezing. 

1.  Aromatic  Errhines. — The  dried  leaves   of  aromatic  plants,   as 

Melissa,  Lavandula,  Eosmarinus,  Origanum,  Teucrium  marum 
(headache  plant).  Powdered  orris  root.  Ammonia,  Acetic  acid, 
Asarum. 

2.  Acrid  Errhines. — Powdered  ipecacuanha,  powdered  Veratrum 

root,  Veratria,  Euphorbiumresia,  Subsulphate  of  mercury,  Mer- 
curial and  Chlorinous  fumes.      Nicotianum  tabacum  (various 
kinds  of  snuffs). 
The  term  errhine  is  confined  to  those  remedies  which  induce  a 
flux  from  the  nose  without  producing  sneezing.     Sternutaments  are 
those  which  excite  this  reflex  act. 

They  are  very  useful  in  relieving,  by  a  flux  of  mucus,  painful  or 
injurious  tension  of  the  vessels  of  the  head. 

EMETICS.     'E^g^y,  to  Vomit. 

1.  Irritant  Emetics. — Hot  (105°  to  120°)  water.     Hot  water  con- 

taining ammonia,  common  salt,  mustard  and  water,  sulphate 
of  zinc,  suljDhate  of  copper. 

2.  Depressent  Emetics. — Ipecacuanha,   Violet  root,  Apomorphia, 

Squill,  Veratrum  viride,  Colchicum,  Hellebore,  Lobelia,  Tobacco, 
Tartarised  antimony. 
Of  the  medicines  above  enumerated  emesis  or  vomiting  cannot 
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"be  safely  induced  by  lobelia  or  tobacco,  and  these,  as  also  veratrum, 
hellebore,  and  colchicum,  produce  both  vomiting  and  purging. 
Indeed,  this  is  true  of  all  emetics  which  pass  the  stomach ;  and  in 
order  to  produce  prompt  emesis  the  dose  should  be  a  full  one,  so  as 
to  quickly  excite  the  stomach.  For  this  purpose,  mustard  and 
sulphate  of  copper  are  of  the  irritant  emetics,  and  ipecacuanha  and 
tartarised  antimony  of  the  depressent  ones  the  most  suitable. 
Members  of  the  former  class  should  be  given  in  poisoning  where 
there  is  blunted  sensibility,  and  those  of  the  latter  in  poisoning 
before  depression  of  the  vital  powers  has  occurred,  or  in  diseases 
where  it  is  desired  to  obtain  a  depressing,  relaxing,  or  sudorific 
effect. 

CATHARTICS  or  PXJRGATIVES.     Koc(iocipa,  to  purge. 

1.  Laxatives. — Eemedies  which  merely  promote  the  peristaltic 

action  of  the  bowels,  and  slightly  increase  the  moisture  of  the 
faeces,  and  thus  soften  them  without  rendering  them  pultaceous 
or  liquid.  Sulphur  sublimatum  et  precipitatum,  Fel  bovinum 
purificatum.  Manna,  Fici  pulpa,  Pruni  pulpa,  Oleum  amygdalae 
et  olivae,  simple  Enemata. 

2.  Aperients. — Eemedies  which  accelerate  the  action  of  the  bowels, 

and  produce  soft  or  moderately  liquid  stools  according  to  the 
dose.  Oleum  ricini,  Hydrargyrum  cum  creta,  Hydrargyri 
pilula.  Magnesia,  Magnesiae  carbonas,  Magnesias  carbonatis 
liquor.  Magnesias  sulphatis,  Ehamnus  frangula,  Eheum,  Ehei 
infusum,  Ehei  pilula  composita,  Ehei  pulvis  compositus,  Ehei 
syrupus,  Ehei  tinctura,  Sennae  confectio.  Sennas  syrupus, 
Pulvis  glycyrrhizae  compositus,  Sennae  infusum.  Sennas  mis- 
tura  composita,  Potassae  sulphas,  Potassas  tartras.  Soda  tartar- 
ata.  Sodas  sulphas.  Sodas  phosphas;  the  preparations  of  Aloes, 
and  Tamarind,  purgative  Enemata. 

3.  Cholagogue  Purgatives. — All    brisk  aperients,   but    especially 

Pilula  hydrargyri.  Hydrargyrum  cum  creta,  Hydrargyri  sub- 
chloridum,  Pilula  hydrargyri  subchloridi,  Aloes,  Colocynth, 
Podophyllum,  Hellebore. 

4.  Hydragogue  Purgatives. — Jalap,  Scammony,  Colocynth,  Buck- 

thorn, Hellebore,  Veratrum,  Colchicum,  Gamboge,  Podophyl- 
lum, Croton  oil,  Elaterium,  and  their  preparations;  Subsulphate 
of  mercury. 
In  the  present  day  the  use  of  purgatives  has  taken  the  place  of 
venesection.      When  the  plethora  is  due  only  to  water,  we  may 
secure  as  great,  and  almost  as  speedy,  a  relief  to  the  overloaded 
blood-vessels  by  a  free  purge  as  by  blood-letting;  and  by  the  fre- 
quent repetition  of  the  drug  we  may  impoverish  and  diminish  the 
blood,   by  preventing  too   great   an  absorption   of  blood-making 
materials  from  the  alimentary  canal.     But  there  will  still  remain 
a  number  of  conditions  for  which  purgation  cannot  safely  be  sub- 
stituted, and  in  which  immediate  benefit  results  from  the  direct 
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loss  of  blood.  As  a  relief  to  the  portal  circulation,  and  the  conges- 
tion of  the  liver  and  spleen,  and  secondarily  of  the  kidneys  which 
accompanies  it,  purgatives  are  most  beneficially  employed.  Gene- 
rally in  all  internal  congestions  their  use  is  necessary ;  and  in  con- 
gestive and  inflammatory  diseases  of  the  brain  they  are  given,  not 
only  as  depletives  to  diminish  the  quantity  of  the  blood  and  the 
arterial  pressure,  but  also  as  counter-irritants,  for  during  the  action 
of  a  hydragogue  purge  a  much  larger  quantity  of  blood  is  distri- 
buted to  the  great  intestinal  surface  than  in  the  quiescent  state  of 
the  bowels.  Purgatives  are  the  most  valuable  means  we  possess  of 
relieving  the  system  from  dropsical  effusions.  There  are  few  dis- 
eases, indeed,  in  which  the  use  of  purgatives  is  not  required, 
and  much  experience  of  their  action  will  be  needed  in  order  to 
make  a  judicious  selection. 

ANTHELMINTICS.     Ai/r/,  against ;  s'K/^tug,  v^og,  an  earthworm. 

1.  Expelling    Taenia    and    Bothriocephalus.  —  Extractum    filicis 

liquidum,  Oleum  terebinthinse,  Kousso,  Kamala,  Granati  cortex 
radicis. 

2.  Expelling  Lumbricus. — Santonica,  Mucuna,  Oleum  terebinthinee; 

Cathartics  generally. 

3.  Expelling  Ascarides. — All  the  medicines  enumerated  in  the  pre- 

vious two  classes.  Enemata  of  strong  solution  of  sodium 
chloride,  of  lime  water,  and  of  bitter  infusions  (quassia,  worm- 
wood, tansy,  chamomile,  and  the  like). 

4.  Destroying  Bilharzia  in  the  bladder,  and  possibly  in  the  blood, 

injections  of  Iodide  of  potassium. 
These  remedies  are  fully  treated  of  under  their  several  heads. 

EMMENAGOG-UES.     'Ez/,  at;  /:^7}uy},  the  month;  dyu,  to  induce. 

1.  General. — Brisk  exercise  in  the  open  air ;  cupping  on  the  loins ; 

leeches  on  the  groins,  vulva,  or  anus;  hot  hip-baths,  hot 
mustard  baths  for  the  legs  and  feet;  general  stimulants  (see 
p.  819). 

2.  Special. — Aloetic  purgatives,  followed    by  chalybeate    tonics; 

Myrrh,  Assafoetida,  Copaiba,  Hellebore,  Juniper,  Savine,  Kue, 

Cantharides,  Ergot. 
These  medicines  are  considered  to  have  the  power  of  promoting 
the  menstrual  discharge  when  either  retained  or  suspended.  As 
amenorrhoea  is  sometimes  the  primary  cause,  and  at  other  times  the 
consequence  of  some  other  disease,  the  treatment  necessarily  differs, 
especially  as  amenorrhoea  is  often  dependent  on  a  want  of  con- 
stitutional energy  in  an  anaemic  or  plethoric  state,  often  accom- 
panied by  irritation  of  the  uterine  system.  In  either  case 
attempts  must  first  be  made  to  restore  the  constitution  to  a  natural 
state,  and  then  to  prescribe  those  remedies,  all  more  or  less  stimu- 
lant, which  are  considered  to  have  a  sjoecific  effect  as  emmenagogues. 

3  F 
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ESCHAROTICS  or  CAUSTICS.     'E(7;^a(>oft,  a  hearth  or  fireplace; 
and  KocvarDcog  {kocicj,  f.  i.  act.  zotvao),  I  will  burn),  caustic. 

1.  Heat. — Applied  by  means  of  hot  iron,  or  the  moxa  (pith  soaked 

in  solution  of  nitrate  of  potash,  dried,  and  cut  into  small  cakes), 
and  the  galvano-cautery. 

2.  Acids. — A.   sulphuricum,   A.  nitricum,  A.  hydrofluoricum,  A. 

aceticum,  A.  arseniosum. 

3.  Bases. — Liquor  ammonise  fortior,  Potassa  caustica.  Soda  caustica, 

Calx  (calx  recens  usta),  Potassa  cum  calce,  Hydrargyri  oxydum 
rubrum,  Lotio  hydrargyri  flava,  Hydrargyri  oxydum  nigrum, 
Lotio  hydrargyri  nigra. 

4.  Salts. — Argenti  nitras,  Zinci   chloridum,   Hydrargyri  perchlo- 

ridum,  Liquor  hydrargyri  nitratis  acidus,  Hydrargyri  iodidum 
rubrum,  Liquor  antimonii  terchloridi,  Cupri  sulphas,  Zinci  sul- 
phas  exsiccata,  Cupri   subacetas,   Cupri  acetas   (Linimentum 
8eruginis),  Alumen  exsiccatum. 
Caustics  completely  destroy  the  part  to  which  they  are  applied. 
Their  action  and  use  are  treated  of  under  Potassa  caustica,  Argenti 
nitras,  Zinci  chloridum,  Hydrargyri  perchloridum,  Acidum  arseni- 
osum, &c. 

STYPTICS.     2TV7rrix,os  {arv(pa,  to  bind  or  shrivel  up). 

1.  Caustics  (see  above). — All  caustics,  when  sufficiently  diluted,  are 

only  styptic. 

2.  Acids. — A.  oxalicum,  A.  hydrochloricum,  A.  carbolicum,  A.  sali- 

cylicum,  A.  tannicum,  A.  chromicum. 

3.  Bases  and  Salts. — Calcis  hydras,  Zinci  sulphas,  Alumen,  Plumbi 

acetas,  Plumbi  nitras,  Ferri  sulphas,  and  most  metallic  salts. 

4.  Alcohol. 

Strong  styptics,  such  as  sulphate  of  copper,  act  as  mild  caustics, 
by  destroying  the  surface  with  which  they  come  in  contact.  Weaker 
ones,  such  as  sulphate  of  zinc,  merely  coagulate  the  albuminous 
fluids  and  beneath  the  surface  have  an  astringent  effect.  Taken 
internally  the  styptics  are  caustic  to  the  soft  mucous  membrane. 

STIMULANTS— EXTERNAL. 

1.  Rubefacients. — Acetum  cantharidis,  Acidum  aceticum,  and  the 
dilute  mineral  acids,  Armoraciae  radix,  Linimentum  ammonise,  L. 
camphorse,  L.  camphorse  compositum,  L.  chloroformi,  L.  hydrar- 
gyri, L.  iodinii,  L.  saponis,  L.  sinapis  compositum,  L.  terebin- 
thinse,  L.  t.  aceticum. 

Emplastrum  ammoniaci  cum  hydrargyro,  E.  galbani,  E,  picis, 
E.  resinse,  E.  calefaciens,  Mezerei  extractum  sethereum  ;  the 
volatile  oils,  of  which  oil  of  turpentine  is  the  type  ;  Phos- 
phorus ;  the  Turpentines  and  Kesins  ;  Sinapis  cataplasma ; 
the  several  spirits;    Sulphuris  iodidum,  Tinctura  arnicae,  T. 
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cantharidis,  T.  capsici;  Antimonial,  Mercurial,  and  Iodine  oint- 
ments. 

2.  Epispastics  {i'xin'Tea.a^  to  draw)  or  Vesicants. — Charta  epispas- 

tica.  Liquor  epispasticus,  Emplastrum  cantharidis,  Linimentum 
crotonis,  Oleum  sinapis. 

3.  Caustics. — (See  p.  818). 

Kubefacients,  as  their  name  indicates,  produce  redness  of  the 
skin,  with  warmth  and  increased  sensibility,  &c.  If  long  applied, 
or  more  concentrated,  vesication  will  ensue ;  and  on  continuance  of 
the  application,  a  suppurative  discharge.  Blisters  too  long  applied 
to  the  delicate  skins  of  weakly  children  in  low  states,  sometimes  act 
as  caustics. 

STIMULANTS— INTEKNAL. 

1.  Natural  Stimulants. — A  dry  cold  air,  exercise  and  food,  heat. 

2.  General    Stimulants. — Ammonise    carbonas.   Liquor    ammonise 

acetatis  et  citratis,  Spiritus  ammonise  compositus,  Atropia, 
Alcohol,  Opium,  ^ther,  Spiritus  setheris  compositus,  ^ther  ace- 
ticus,  Spiritus  setheris  nitrosi,  Chloroformum,  the  Volatile  oils, 
and  Aromatic  tonics  (see  p.  808),  Valerian,  Moschus,  Radix  sum- 
bul.  Castor,  Phosphorus. 

3.  External  Stimulants. — These  are  Caustics  (p.  818),  Styptics  (p. 

818),  Vesicants  and  Rubefacients  (see  above),  and  Electricity. 

4.  Special  Stimulants. — a,  acting  through  the  moter  nerves  on  the 

voluntary  muscles — Strychnia,  Brucia,  Thebaia,  Codeia,  Theine. 
j8,  acting  through  the  sympathetic  nerves  on  the  involuntary  muscles 
— Ergot,  Digitalis,  Atropia,  Hyoscyamia. 

5.  Cerebral. — Alcoholic  and  setherial  fluids.   Chloroform,  Opium, 

Henbane,  Indian  hemp. 

6.  Carminatives. — Medicines  which,  by  a  gentle  stimulant  action 

on  the  stomach  and  intestinal  mucous  membrane,  excite  the 
contraction  of  the  muscular  coat  and  expel  flatus.  These  are 
Compound  spirit  of  ammonia,  ^ther,  hot  Brandy  and  water. 
Peppermint,  Cinnamon,  Nutmeg;  Essential  oils  and  waters,  such 
as  Dill,  derived  from  the  umbelliferous  fruits;  Assafoetida,  and 
the  other  foetid  gum  resins.  Rue. 

Under  the  influence  of  general  stimulants,  the  force  and  rapidity 
of  the  circulation  is  increased,  and  the  various  functions  of  the  body 
are  correspondingly  accelerated,  the  temperature  is  raised,  and  the 
secretions  are  more  abundant.  After  the  action  is  over,  if  it  have 
been  excessive,  there  is  a  corresponding  period  of  quietude  or 
depression,  and  hence  a  frequent  repetition  of  the  stimulant  is 
needed  to  sustain  its  effects.  (For  further  information  respecting 
the  action  of  these  remedies,  see  Alcohol,  Atropia,  Strychnia,  Ergot, 
and  Digitalis.) 
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AN-ESTHESIANTS.     A,  privative;  oiiahoic^  sensation. 

1.  General. — Nitrous  oxycle  gas,  ^ther,  Chloroform,  Chloral  hydrate, 

Bichloride  of  methylene,  Amylene,  Nitrate  of  amyl.  Opium, 
Alcohol,  and  all  Narcotics  which  induce  complete  stupor. 

2.  Local. — Cold,  by  means  of  the  Ice  hag  (see  Freezing  mixtures,  p. 

809),  and  by  the  evaporation  of  iEther.     Veratria,  Aconitia. 
These  remedies  produce  loss  of  sensation,  class  1  by  an  effect  on 
the  brain,  and  class  2  by  a  direct  action  on  the  sensory  nerves  of 
the  skin  or  mucous  membrane  to  which  they  are  applied.     These 
actions  are  fully  considered  in  the  body  of  the  work. 

NARCOTICS.     N^^pcyj,  lethargy  or  stupor. 

1.  Anodynes  (A,  priv.,  o^vyvi^  pain). — Hot  fomentations,  Opium  and 

its  alkaloids.  Cannabis  Indica,  Aconitia,  Acidum  hydrocyanicum 
dilutum,  Conium,  Atropia,  Hyoscyamia,  and  Anaesthetics  gener- 
rally. 

2.  Hypnotics   (''Ttti/o^,   sleep). — Opium  and  its  alkaloids.  Chloral 

hydrate,  Atropia,  Hyoscyamia,  Lactucarium,  Laburnum,  Inhala- 
tion of  hop  (as  a  hop-pillow),  Carbonic  anhydride  and  oxyde, 
Sulphuretted  hydrogen. 

3.  Mydriatics  (^vho^iuuig^  dimness  of  sight,  which  in  this  class  of 

remedies  is  due  to  dilatation  of  the  pupil). — Atropia,  Hyoscy- 
amia, Stramonium,  Cryptopia,  Cannal)is  Indica. 
Excepting  some  of  the  anodynes  and  hop,  these  medicines  act  on 
the  nervous  system  generally,  usually  producing  at  first  exaltation 
of  the  intellectual  functions,  and  then  progTessive  diminution,  and 
in  excessive  doses  complete  stupor  ending  in  coma,  when  they 
become  ansesthesiants.  But  the  coma  produced  by  narcotics  does 
not  pass  off  speedily  like  that  attending  the  use  of  ansesthesiants, 
and  very  often  proves  fatal. 

SPASMODICS.     ^irafffjia^  convulsion  or  cramp. 

1.  Exciters  of  the  Voluntary  Muscles. — Strychnia,  Brucia,  Thebaia, 

Codeia,  Electricity. 

2.  Excitors  of  the  Involuntary  Muscle. — Ergot,  Digitalis,  Atropia. 
The  members  of  the  first  class  are  otherwise  called  "Excito- 

motors,"  and  those  of  the  second  class  "Oxytocics"  (o|us,  quick; 
To/cerbs,  child-bearing).  The  first  term  is  equally  applicable  to 
both  classes;  the  second  only  indicates  a  particular  effect  of  ergot 
(see  Action  of  Ergot  and  Digitalis,  pp.  367  and  4^.  itn  I 

ANTISPASMODICS.      Aj/rt,  against;  (nrd(TiJ.a,  cramp. 

1.  Paralysers  of  the  Centres  Motor. — Conium,  Physostigma,  Curara, 

and  the  Ana3sthesiants. 

2.  Depressors  of  the  Centres  Motor. — Those  of  the  first  class  in 
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small  doses,  Bromide  of  potassium;  Anaesthesiants  in  dose^  short 
of  producing  stupor;  and  Depressents. 
These  remedies  are  also  called  "  Depresso-motors."    Excepting  the 
ansesthesiants,  their  action  is  confined  to  the  motor  centres,  the 
intellect  and  common  sensation  remaining  intact. 

The  medicines  commonly  called  antispasmodics  are  included  under 
Depressents  and  Carminatives. 

DEPRESSENTS  or  SEDATIVES.     Sedo,  to  calm. 

1.  General  Depressents. — Tobacco,  Lobelia,  Digitalis,  Colchicum, 
Squill,  Veratrum,  Hellebore,  Aconite,  Hydrocyanic  acid,  pre- 
parations of  Antimony,  Ipecacuanha. 
These  remedies  are  characterised  by  a  general  depression  of  the 

vital  functions,  in  virtue  of  which  they  act  as  antispasmodics.  They 

are  indifferently  classed  with  antispasmodics  and  emetics  on  account 

of  their  composite  effects. 

ANTISEPTICS.     AuTi,  (rriTrriKhs,  that  causes  to  putrefy  (fr.  crriTrw,  to 

rot). 

1.  General. — Complete  exclusion  from  the  air  by  means  of  a  layer 

of  stearin  or  paraffin,  and  by  hermetically  sealing  in  a  non- 
oxygenated  medium;  heat  of  212°  and  above. 

2.  Mineral. — Arsenious  acid,  Corrosive  sublimate.  Chloride  of  zinc, 

Chlorine,  Sulphates  and  Chlorides  of  copper  and  iron,  Sulphur- 
ous and  Hydrochloric  acid  gases.  Chloride  of  sodium,  Borax, 
Nitrates  of  potash  and  lead,  Alum,  caustic  Lime. 

3.  Vegetable. — Alcohol,  ^ther.  Chloral  hydrate,  Acidum  carboli- 

cum,  Acidum  salicylicum,  Kreasotum,  Sugar,  the  Essential  oils. 
Tannic  acid.  Acetic  acid,  the  fumes  of  burning  Pitch. 
These  substances,  also  termed  Antizymotics  (ai/rt,  ^vjur},  fermenting 
matter)  act  by  combining  with  the  albumin  and  gelatin  of  the  ani- 
mal tissues,  and  the  albumin,  mucilage,  cellulose,  and  even  sugar 
of  vegetable  tissues,  forming  in  each  case  insoluble,  or  only  partially 
soluble  compounds,  which  resist  decay.  They  also  destroy  and 
prevent  the  development  of  the  germs  of  vegetable  life,  which 
initiate  and  promote  fermentative  decomposition.  Amongst  mineral 
products,  arsenious  acid,  corrosive  sublimate,  and  chloride  of  zinc 
are  the  most  powerful;  and  amongst  the  vegetable,  kreasote  and 
carbolic  acid. 

DISINFECTANTS. 

1.  General. — Heat  at  212°  and  above.     Air,  Soil. 

2.  Antiseptics. — Many  of   these,  especially  the   chlorides  of  the 

metals,  are  disinfectants. 

3.  Special. — Chlorine,  Iodine,  Bromine,  Sulphurous  acid.  Charcoal, 

Lime  water,  solution  of  caustic  Potash  or  Soda,  Chlorinated  lime 
and  soda,  caustic  Lime,  Permanganate  of  potash. 


822      THE  DOSE  IN  REFERENCE  TO  AGE — APPENDIX. 

These  remedies  act,  class  1  by  driving  off  or  decomposing  the 
noxious  matter;  the  remainder  %  removal  of  sulphuretted  com- 
pounds, which  are  formed  in  the  process  of  decomposition.  Char- 
coal is  very  valuable  in  promoting  t,he  oxydation  of  animal  exhala- 
tions. Solutions  of  hme  and  of  the  caustic  alkalies  remove  excess 
ofcarbonic  acid  from  the  air. 


Various  circumstances  influence  •  the  action  of  medicines,  on 
account  of  which  they  cannot  always  be  prescribed  in  the  same 
doses,  even  to  the  same  individual;  but  besides  this,  the  mode  of 
preparation,  age,  sex,  mode  of  life,  climate,  and  peculiar  idio- 
syncracies,  l3ut  especially  age — all  modify  the  doses  in  which  medi- 
cines should  be  prescribed.  The  table  formed  by  Gaubius  is  of 
some  use  as  a  general  guide  in  respect  of  age. 

GAUBIUS^  TABLE 

Eegulating  the  Doses  of  Drugs  according  to  the  Age  of  the  Patient. 


For  an  adult. 

suppose  the  dose  to  be 

A  person  under  1  year 

will  require 

» 

2  years 

J5 

» 

3     „ 

?J 

?> 

4     „ 

>5 

» 

7     „ 

?? 

J? 

14     „ 

n 

?> 

20     „ 

J? 

3J 

21  to  60 

years,  full  d( 

1  or  60 

grains 

TJ  .,      5 

i    „     8 

i    »   10 

i   „  15 

I    „  20 

i  „  30 

1    »  40 

or  1    „  60      „ 
Above  this  age,  an  inverse  gradation  must  be  observed. 


APPENDIX. 

Aloin  and  Resin  of  Aloes. — Further  observations  on  the  action  of 
these  bodies  corroborate  the  statements  made  in  the  text. 

Spigelia  Marylandica. — Bot.  Mag.  plate  80. 
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Antidotes  to  the  more  Energetic  Poisons. 

Acids,  Mineral,  Vegetable  and  Organic  (such  as  carbolic  acid). — 

Calcined  magnesia,  chalk,  whiting,  lime  water,  soap,  the  crushed 

plaster  of  the  ceiling,  oil. 
Aconitia  (see  Atropia). 

Ammonia  and  its  Carbonate. — Vinegar  and  water,  oil. 
Antimony,  Chloride  of. — Magnesia,  carbonate  of  soda. 
Arsenious  Acid. — Magnesia  with  milk,  hydrated  sesquioxyde  of 

iron,  powdered  charcoal,  a  mixture  of  oil  and  lime  water. 
Atropia. — Ammonia,  brandy,  respiratory  stimulation,  diluents,  and 

hydragogue  purgatives. 
Carbolic  Acid. — Chalk,  lime  water,  carbonate  of  soda,  or  Linimen- 

tum  calcis,  oil. 
Chlorine. — Ammonia,  magnesia. 
Chloroform. — Artificial  respiration,   electricity,    bleeding  from   a 

jugular  vein. 
Colchicum. — (See  Tobacco). 
Cyanide  of  Potassium  and  Hydrocyanic  Acid. — A  mixed  solution 

of  sulphate  and  perchloride  of  iron,  cold  affusion,  ammonia 

respiratory  stimulation. 
Digitalis. — (See  Tobacco). 
Iodine. — Mucilago  amyli,  lime  water. 

Mercury,  Corrosive  Sublimate. — White  of  egg^  flour  and  water,  oil. 
Oil  of  Bitter  Almonds. — (See  Hydrocyanic  acid). 
Opium. — Forced  exercise,  mustard  and  water,  respiratory  stimula- 
tion. 
Oxalic  Acid. — Chalk,  magnesia,  plaster  of  the  ceiling,  lime  water. 
Phosphorus. — Magnesia,  oil.  • 

Potash. — Vinegar  and  oil. 
Salts  of  Sorrel. — (See  Oxalic  acid). 
Silver,  Nitrate  of. — Common  salt. 
Strychnia. — Conium,  opium. 
Tobacco. — Subcutaneous  injection  of  Atropia  {tu  grain),  Ammonia, 

Brandy. 
Zinc,  Chloride  of. — Carbonate  of  soda. 
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Aristolochia  sei-pen- 

taria,     .            .  446 
Armoraciae  radix,   .  732 
spiritus  compositus,  733 
Arnica  montana,     .  636 
Arnicae  radix,           .  537 
tinctura,               .  637 
Arnicin,        .            .537 
Arrack,         .           .  328 
Arrow  root,               317,  383 
Brazilian,              .  446 
Arseniates,  .            .  295 
Arseniate,  iron,        .  297 
soda,          .           .  296 
Arsenic,  Act  to  regu- 
late sale  of,       .  293 
action  of,  .            .  292 
characters  of  salts,  288 
teriodide  of,         .  298 
sulphide,  red,        .  298 
yellow,  298 
tests  for,   .            .  288 
Arsenicum,  .            .  287 
album,       .            .  299 
Arsenious  acid,        .  299 
Artanthe  elongata,  436 
Artemisia  absinthium,  539 
maritima,              .  538 
moxa,                    .  538 
Asagraea  officinalis,  391 
Asarum  europaeum,  448 
Asbestos,       .            .  68 
Asclepiadaceae,        .  518 
Ash,  flowering,        .  524 
Aspidium  filix  mas,  370 
Assafoetida,  595 
Assafoetidae  enema,  699 
tinctura,    .           .  599 
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Assafcetidse  pilula  com 

- 

Benzoic  acid. 

.        527 

Butter  milk. 

802 

posita, 

599 

Benzoini      tinctura 

Buttneriacese, 

708 

Astragalus,  species  yield- 

composita, 

528 

ing  tragacaiith,    . 

633 

Benzoinum, 

525 

Cadmium,     . 

231 

Astringents, 

809 

Benzoine, 

624 

Cadmii  iodidum. 

231 

Atmosphere, 

33 

Benzoyl  hydride. 

624 

Csesalpinia    Bondu- 

density,     . 

33 

Berberia, 

725 

cella,      . 

659 

nitric  acid  in, 

69 

Berg  am  ot,    . 

696 

Caffeine, 

705 

Atomic  weights. 

9 

Betel -nut,     . 

376 

Cajuputi  oleum. 

611 

Atropa  belladonna. 

488 

Bichloride  of  meth 

\-~ 

spiritus,     . 

611 

Atropia, 

490 

lene. 

337 

Calabar  bean,  . 

655 

Atropice  liquor, 

495 

Bile,  ox, 

.        804 

Calamina  prteparata 

I,    ■  227 

sulphas,     . 

491 

Bismuthi  et  ammonite 

Calamine, 

226 

liquor,    . 

495 

citratis  liquor. 

254 

Calamus  aromaticus 

,,       385 

Attar  of  roses, 

618 

carbonas,  . 

254 

draco, 

377 

Aurantiacege, 

687 

oxydum,    . 

251 

Calcii  chloridum. 

18(» 

Aurantii  cortex, 

688 

subnitras, 

252 

Calcination,  . 

183 

floris  aqua, 

689 

trochisci,  . 

253 

Calcis  carbonas. 

174 

infusum,    . 

688 

Bismuthum, 

250 

prsecipitata 

176 

compositum. 

688 

album. 

252 

hydras, 

171 

oleum  florum, 

690 

Bitter  almond. 

623 

hypophosphis,      . 

66, 182 

syrupus,    . 

689 

oil  of. 

624 

linimentum. 

173 

tinctura,    . 

688 

Bitumen, 

359 

liquor. 

172 

recentis, . 

689 

Bleaching  powder. 

178 

saccharatus. 

173 

vinum, 

689 

Blistering  beetles, 

785 

phosphas,  . 

181 

Aurum, 

305 

Blistering  paper. 

789 

Calcium, 

170 

Avena  sativa, 

371 

plaster, 

789 

chloride,   . 

180 

Blood  root,   . 

766 

solution. 

181 

Bael,  Indian, 

696 

Blue  pill,       . 

269 

Calomel  (Calomelas 

),      275 

Balm, 

475 

ointment,  . 

269 

Calotropis  procera. 

519 

Balsamodendron   mu- 

stone, 

233 

Calumba,      . 

724 

kul, 

668 

Bonduc  seeds, 

659 

Calumbin,     . 

725 

myrrha,     . 

667 

Bone  phosphate, 

181 

Calumbee  radix. 

725 

Balsamum  Peruvianum,  629 

Bone  spirit,  . 

116 

extractum. 

726 

tolutanum. 

630 

Boracic  acid. 

67 

infusum,   . 

726 

preparations  of. 

630 

solution  of, 

67 

tinctura,    . 

726 

Bang, 

425 

Borax, 

.        157 

Calx, 

170 

Baptisia  tinctoria,   . 

659 

glycerin,   . 

159 

chlorata,   . 

178 

Barilla, 

150 

honey. 

.        1-^9 

recens  usta, 

170 

Barium, 

168 

Borneene,     . 

703 

Cambogia,    . 

700 

chloride,    . 

169 

Boron, 

67 

pilula  composita, 

701 

solution. 

169 

Boswellia,  species  yi 

eld- 

Camphol, 

452,  703 

Barley, 

372 

ing  olibanum, 

662 

Camphor, 

452 

preparations  of,   . 

373 

Brandy, 

327 

action, 

453 

sugar, 

320 

Brayera  anthelmin 

artificial,  . 

406 

Barosma,       species 

tica. 

620 

Borneo,     . 

703 

yielding  huchu. 

685 

Bread, 

374 

preparations. 

454 

Baryta, 

168 

Bromide  ammoniun 

1,         85 

Canada  balsam. 

410 

carbonate. 

169 

potassium. 

85 

Canarium  commune 

,       665 

sulphate,  . 

169 

Bromides,     . 

84 

Canella  alba, 

719 

Bassorin,       .            634 

,710 

Bromine, 

84 

Canell^e  albse  cortex 

,       720 

Bdellium  African,   . 

668 

solution,    . 

85 

Canna  coccinea. 

317 

Indian, 

668 

Broom, 

653 

species, 

384 

Bearberry,    . 

629 

preparations  of,   . 

654 

Cannabis  sativa. 

424 

Bebeeru  bark. 

461 

Brucia, 

513 

Indica, 

425 

Beberige  sulphas,     . 

461 

Bryoidin, 

665 

action,    . 

426 

Belae  fructus, 

697 

Buchu  folia. 

685 

preparations,     . 

427 

extractum  liquidum. 

697 

infusum,  . 

686 

Cantharidin, 

787 

Belladonna,  . 

488 

tinctura,    . 

686 

Cantharis  vesicatori 

a,     786 

action  of,  . 

491 

Buckthorn,   . 

669 

Caprifoliacese, 

576 

Belladonnfe  folia,     . 

489 

juice. 

669 

Capsici  fructus. 

499 

emplastrum. 

495 

syrup, 

669 

tinctura,    . 

499 

extractum, 

495 

Burgundy  pitch. 

409 

Capsicina,     . 

499 

radix, 

489 

plaster. 

410 

Capsicum  annuum. 

500 

succus. 

495 

Burseracese, 

662 

fastigiatum, 

498 

tinctura,    . 

495 

Butin, 

802 

Capsulie  papaveris, . 

740 

Benzoates,    . 

527 

Butter, 

802 

Caraway, 

577 

828 
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Carbo  animalis, 

95 

Catechu  pallidum  tro 

. 

Chloral,  action  of. 

344 

purificatus, 

96 

chisci, 

554 

syrup, 

346 

ligni,  . 

94 

Cathartics,    . 

816 

Chloride  of  iron,      . 

204 

Carbolic  acid, 

354 

Caustics, 

818 

lime, 

178 

Carbon, 

94 

CeUulin, 

310 

platinum,  . 

308 

Carbon  oxydes, 

96 

Cephaelis  ipecacuan 

la,   547 

zinc, 

225 

Carbonates,  . 

98 

Cera-alba, 

793 

Chlorides,      . 

88 

ammonia,              111,  114  | 

flava, 

793 

Chlorine, 

87 

bismuth,    . 

254 

Cerasus  species. 

628 

oxydes  of, 

89 

iron, 

211 

Ceratum  saponis  comp. 

preparations  of,    . 

89 

lead, 

245 

Cerevisias  fermentum,    364 

Chloroform, 

338 

lithia, 

167 

Cerin, 

793 

action, 

339 

lime, 

174 

Cerite, 

194 

preparations  of,    . 

342 

magnesia. 

184 

Cerium, 

194 

Chocolate,     . 

708 

potash, 

128 

Cerii  oxalas. 

194 

Choke  damp, 

97 

soda,          .            149,  151  | 

Cerolein, 

793 

Cichorium  Intybus, 

544 

zinc, 

226 

Cerussa, 

245 

Cinchona  alkaloids, 

558 

Carbonic  acid, 

97 

Cetaceum,     . 

793 

bark, 

557 

oxyde. 

97 

Cetin, 

793 

estimation  of, 

561 

Carburetted  hydrogen,     99 

Cetraria  Islandica,  . 

361 

Calisaya,    . 

564 

Cardamom, 

381 

Cevadilla,     . 

391 

condaminea, 

572 

compound  tincture,     3S2 

Chalk, 

175 

officinalis. 

572 

Carmine, 

791 

precipitated. 

176 

species     yielding 

Carolina  pink. 

517 

preparations  of,    . 

177 

bark,      . 

563 

Carthamus  tinctorius,     378 

Chamomile, . 

533 

succirubra. 

574 

Carrageen  sea-weed 

360 

Characters  of  salts  o 

f 

Cinchonacese, 

545 

Carvene  and  Carvol, 

577 

alumina,    . 

190 

Cinchonae  decoctum. 

571 

Carui  oleum, 

577 

ammonium, 

121 

extractum  liquidum. 

571 

aqua, 

578 

antimony, 

257 

flavfE  cortex, 

565 

Carum  carui, 

577 

arsenic. 

288 

infusum,    . 

571 

Caryophylus  aroma- 

baryta, 

169 

pallidas  cortex, 

573 

ticus, 

611 

bismuth,  . 

251 

mbr£e  cortex, 

575 

Caryophyllin, 

612 

cadmium. 

231 

tinctura,     . 

571 

Caryophylhim, 

612 

cerium, 

194 

Cinchonia  and  its  salts 

,  559 

Caryophylli  oleum, . 

612 

copper, 

232 

Cinchonidia, 

560 

infusum,    . 

613 

gold, 

306 

Cinchovatia, 

558 

Cast^aiillae  cortex,    . 

438 

lead, 

239 

Cinnanic  acid, 

457 

infusum,    . 

439 

lime, 

171 

Cinnamol,     . 

458 

tinctura,    . 

439 

lithia. 

167 

Cinnamon  bark, 

456 

Casein, 

803 

magnesia, 

183 

Chinese,    . 

458 

Cashew  nut, 

662 

mercury,  . 

265 

oil,  . 

457 

Cassava, 

445 

iron, 

197 

preparations  of,     . 

458 

Cassia  fistula, 

648 

platinum,  .  * 

308 

Cinnamomum  cam- 

acutifolia, . 

649 

potassium. 

121 

phora,     . 

451 

elongata,  . 

650 

silver, 

300 

Zeylanicum, 

454 

Cassia  bark, 

458 

sodium,     . 

146 

Cimicifuga,  . 

780 

oil. 

459 

tin. 

255 

Cissampelos  pareira. 

721 

pulp. 

648 

zinc, 

223 

Cistus  species. 

708 

Castor  fiber, 

806 

Charcoal,  animal, 

95 

Citrates, 

695 

oil, 

442 

wood. 

945 

Citrine  ointment,     . 

285 

Castoreum,  . 

807 

Charta  bibula, 

311 

Citron, 

696 

Castorei  tinctura, 

807 

epispastica. 

789 

Citrullus  colocynthis, 

605 

Castorin, 

807 

gummosa, 

311 

Citrus  var.  aurantium. 

687 

Cataplasma  carboni 

s,        95 

Chavica  Roxbarghii 

,        432 

var.  bigaradia. 

687 

conii. 

594 

Cheese, 

802 

bergamia, . 

696 

fermenti,  . 

364 

Chemical  equivalen 

t«,       10 

limonum,  . 

690 

lini, 

715 

nomenclature, 

9 

medica, 

696 

sin  apis. 

737 

Cherry  laurel, 

626 

vulgaris,    .  . 

687 

sodae  chlorate. 

157 

Chelerythria, 

766 

Clarification,       19,  799,  800 

Catechin, 

553 

Chian  turpentine. 

661 

Classification  of  re- 

Catechu nigrum, 

641 

Chillies, 

499 

medies. 

808 

pallidum,  . 

653 

Chimaphila  umbelL 

ita,    530 

Claviceps  purpurea, 

365 

infusum, 

553 

Chiretta, 

510 

Clay, 

191 

pulvis     compo 

Chiratas  infusum, 

511 

Clove, 

611 

situs,  . 

554 

tinctura,    . 

511 

Cocci  syrupus. 

791 

-tannic  acid, 

553 

Chlolesterin, 

804 

tinctura,    . 

791 

tinctura, 

.        654 

Chloral  hydras, 

343 

Cocculi  fructus. 

727 
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Cocculi  unguentura,  728 

Cocculus  Indicus,     .  727 

Coccus  cacti,             .  790 

Cochineal,     .            .  790 

Cochlearia  armoracia,  732 

Cocoa,.           .  708 

butter,       .           .  708 

Coco-nut  palm,         .  377 

Cod-liver  oil,            .  796 

Codeia,          .            .  764 

Coffee  Arabica,        .  546 

action  of,  .            .  647 

Colchicia,      .            .  388 

Colchicum  autumnale,  386 

preparations  of,    .  388 

Collodium,    .            .  312 

flexile,        .            .  313 

Colocynthidis  pulpa,  606 

extractum  compo- 

situm,    .            .  606 

pilula  composita,  .  607 

et  hyoscyami  pilula,  607 

Colophonia  Mauritiana,  665 

Composite,   .            .  532 

Coniferse,      .           .  404 

Coniferin,      .            .  385 

Condensation  of  gases,  21 

Condy's  fluid,           .  145 

Confectio  opii,         .  748 

piperis,       .            .  434 

rosfe  caninse,         .  617 

GallicjB, .            .  620 

scammonii,           .  507 

sennas,       .           .  648 

sulphuris,  ,            .  53 

terebinthinge,        .  407 

Conhydria,    .            .  587 

Conia,            .            .  587 

Conium  maculatum,  584 

Conii  cataplasma,    .  594 

extractum,            .  593 

alcoholicum,      .  594 

liquidum,           .  593 

folia,           .            .  585 

fructus,      .            .  586 

pilula  composita,  .  594 

succus,       .            .  592 

tinctura,     .            .  593 

fructus  viridis,  .  593 

vapor,         .            .  594 

Contra  jerva,             .  432 

Convolvnlacese,        .  501 

Convolvulin,             .  503 

Convolvulus    Scam- 

monia,        .            .  505 

Copaiba,        .            .  631 

Copaibas  oleum,        .  632 

Copaifera  species,    .  631 

Copper,         .           .  232 

action  of,  .           .  234 

acetate,      .           .  237 

ammonio  sulphate,  235 

solution  of,        .  236 

characters  of  salts,  232 

oxydes,      .           .  232 

sulphate,   .           .  233 

anhydrous,        .  235 
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Copper  subacetate, 

236 

Cusso  infusum, 

622 

Copperas, 

209 

Cusconia, 

558 

blue, 

233 

Cuminol, 

581 

Coriandrum  sativun 

1        582 

Cuminum  cyminum 

580 

Corn  poppy,  . 

738 

Cutch, 

641 

Cornus  species. 

604 

Cyanide  mercury. 

286 

Cornu  cervi  ustum. 

181 

Cyanides,      . 

104 

Cortex  canellas  albaE 

;,       720 

Cyanogen,    . 

99 

cascarillas. 

438 

Cycas  species. 

404 

cinchonse,  .    565, 

573,  575 

Cydonia  vulgaris. 

623 

cinnamomum. 

456 

Cymol, 

452,  581 

cuspariae,  . 

681 

Cytisus  laburnum. 

658 

frangulas,  . 

670 

quercus,     . 

417 

Dandelion,    . 

642 

granati  radicis, 

615 

Daphne  mezereum, 

448 

laricis, 

411 

laureola,    . 

448 

margosas,  . 

697 

Daphnin, 

449 

mezerei,    . 

449 

Date  palm,    . 

377 

nectandrae, 

461 

Datura  species. 

498 

pruni  serotinae, 

628 

stramonium, 

496 

siraarubEe  radicis 

672 

Daturia, 

497 

Swieteniae, 

698 

Decanting,   . 

17 

Corundum,    . 

191 

Decoction,     . 

20 

Corrosive  sublimate 

,        212 

Decoctum  aloes  comp.,    399 

Cotton, 

311,  711 

amyli  (mucilago) 

319 

Cowhage  or  kiwacli 

635 

cetrariaa,    . 

362 

Cream  of  tartar, 

141 

chimaphilse. 

531 

soluble. 

141 

cinchonas  flavie, 

571 

Creasotum,  . 

357 

cydonia,    . 

622 

Creta, 

175 

granati  radicis, 

616 

preparata, 

.        176 

hasmatoxyli, 

643 

pnecipitata, 

176 

hordei, 

373 

Crocus, 

378 

comp.,    . 

373 

sativus,      . 

377 

papaveris, 

741 

Croton-chloral  hyd- 

pareiras,    . 

723 

rate, 

346 

quercus,    . 

417 

Croton  eleuteria, 

438 

sarsas. 

403 

tiglium,     . 

439 

compositum. 

404 

Crotonis  oleum. 

440 

scoparii,     . 

654 

linimentum. 

441 

taraxaci.    . 

544 

Crucibles,  Hessian, 

191 

tormentillas. 

616 

Cruciferse,     . 

732 

ulmi. 

423 

Cryptopia,   •  . 

76i 

Deflagration, 

135 

Crystallisation, 

25 

Deliquescence, 

26 

water  of,    . 

25 

Delphinia,     . 

769 

Crystals,    classifica- 

Delphinice tinctura, 

770 

tion  of. 

26 

unguentum. 

770 

Cubeba, 

435 

Delphinium  staphis- 

officinalis, 

435 

agria, 

769 

Cubebge  oleum, 

436 

Demulcents, 

811 

tinctura,     . 

436 

Density, 

23 

Cucurbitacese, 

605 

Deposition,    . 

17 

Cuminum  cyminum, 

580 

Depressents, 

821 

Cudbear, 

363 

Dessication,  . 

23 

Cupri  acetas. 

237 

Despumation, 

19 

solution, 

238 

Dextrin, 

318 

ammonio- sulphas. 

235 

Diachylon  plaster,   . 

2i2 

solution, 

236 

Diamond, 

94 

subacetas, 

236 

Diaphoretics, 

813 

sulphas,     , 

233 

Digestion,     . 

21 

Cuprum, 

232 

Digitalinum, 

476,  479 

Cupuliferas,  . 

416 

Digitalis  purpurea,  . 

475 

Curcuma  longa, 

380 

action  of,  . 

476 

Cusparije  cortex, 

681 

folia. 

476 

infusum,    . 

682 

infusum,    . 

480 

tinctura,    . 

682 

succus, 

480 

Cusso, 

620 

tinctura, 

480 

830 
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Dill,   . 

583 

Emplastrum  galbani. 

601 

Extractum  colocyn- 

Diluents, 

810 

hydrargyii, 

271 

thidis  compositum,  606 

Diosma, 

685 

litharg}  ri. 

242 

conii. 

593 

Dispenser      and 

pre- 

opii, 

749 

alcoholicum, 

593 

scriber,  relations  of,  31 

picis, 

410 

liquidum, 

593 

Dispensing,  . 

31 

plumbi. 

242 

ergotae,      . 

369 

Dipterocarpus  species,     702 

iodidi,     . 

244 

liquidum. 

368 

Disinfectants, 

821 

potassii  iodidi, 

83 

tilicis  liquidum. 

371 

Distillation,  . 

21 

resinas,       .            243, 409 

gentian  ae, 

509 

Diuretics, 

812 

roborans,   . 

220 

glycyrrhiz^, 

638 

Dorema     ammonia 

saponis, 

243 

liquidum. 

637 

cum, 

601 

Emulsin, 

623 

hsematoxyli. 

643 

Dorstenia  species, 

432 

Enema  aloes. 

399 

hasmostaticum,     . 

369 

Dover's  powder. 

750 

assafoetidse, 

599 

hyoscyami, 

487 

Drimys  Winteri, 

781 

magnesise  sulphatis, 

189 

jalap£e. 

504 

Drugs,  choosing. 

16 

opii, 

749 

kramerise, 

718 

preparation. 

16 

tabaci. 

482 

lactucae,     . 

540 

preservation. 

28 

terebinthinse, 

408 

lupuli. 

430 

Dryobalanops     aro- 

Epsom  salts, 

187 

mezerei  asthereun 

1,      449 

matica,  . 

701 

Equivalent  weights. 

9 

nucis-vomicae, 

517 

Dulcamara,  . 

500 

Esculin, 

707 

opii. 

749 

Dulcamaras  infusunr 

I,       501 

Ericolin, 

529 

liquidum, 

749 

Ergot, 

365 

papaveris, 

741 

Earthenware, 

191 

action, 

367 

pareirae,     . 

724 

Ebullition,     . 

20 

preparation, 

368 

liquidum, 

724 

Ecballii  fructus. 

608 

Ergotin, 

369 

physostigmatis, 

654 

Ecballium  offlcinaru 

m,    607 

Ericaceae, 

529 

quassias,     . 

675 

Effervescing      solu- 

Errhines, 

815 

rhei. 

468 

tion,  iron, 

213 

Erythr^ea  centaurium. 

511 

sarsae  liquidum. 

404 

lithia. 

167 

Erythrophlgeum   ju- 

strammonii, 

498 

magnesia, 

187 

diciale. 

658 

taraxaci,    . 

543 

soda, 

153 

Escharotics,  . 

818 

potash, 

130 

Essence  d'aspic, 

470 

Farina  lini,  . 

715 

EfQorescence, 

26 

de  Bigarade, 

688 

tritici. 

374 

Egg,  . 

800 

de  citron,  . 

691 

Fel  bovinum. 

804 

Eloeis  Guineensis, 

377 

de  petit  grain. 

688 

purificatum, 

804 

Elaphriura    elemife- 

de  Portugal, 

688 

Fennel,  sweet. 

578 

rum. 

665 

Essentia  ainsi. 

580 

Fenugreek, 

660 

Elaterin, 

609 

menthse  piperitoe, 

473 

Fermentation, 

323,  328 

Elaterium,     . 

608 

Ethal, 

795 

Ferri  acetatis  tincti 

ira,   215 

Elaterii  pulvis  com- 

Ethiops'  mineral,     . 

283 

amm  on  io-chloridr 

im,    207 

positus,  . 

609 

Ether, 

330 

tinctura, 

208 

Elecampane, 

532 

Etherification, 

331 

arsenias,   . 

297 

Elder, 

576 

Eugenol, 

612 

bromidum, 

204 

Elements,  table  of. 

10 

Eugenia  pimenta. 

612 

carbon  as, 

211 

Elemi, 

665 

Eugenin, 

612 

saccharata, 

212 

Elemin, 

665 

Euphorbia  resinifera, 

437 

carbonatis  liquor, 

213 

Elettaria    cardnmo 

Euphorbium  resin,  . 

437 

et  ammonify  tartr 

as,    219 

mum,     . 

381 

Euphorbon,  . 

437 

citras,    . 

219 

Elm,  . 

423 

Euriangium  sumbul, 

603 

vinum,  . 

220 

slippery,    . 

423 

Evacuants,    .             812-817 

liquor  efferves- 

Ekitriation,  . 

17 

Evaporation, 

18 

cens,  . 

221 

Emery, 

191 

Exogonium  purga. 

501 

et  potass^e  tartras 

,        217 

Emetics, 

815 

Expectorants, 

814 

et  quinas  citras, 

221 

Emetia, 

548 

Expression.  . 

19 

filum. 

198 

Emodin, 

466 

Extractum  aconiti,  . 

775 

iodidi  syrupus. 

204 

Emmenagogues, 

817 

aloes  Barbadensis. 

398 

iodidum,   . 

202 

Emollients,   . 

811 

Socotrinae, 

399 

lactas. 

213 

Emplaatrum    adhse 

anthemidis. 

535 

malas. 

214 

sivum,    . 

409 

belae  liquidum. 

697 

oxydum  magneti- 

ammoniac!      cum 

belladonnas, 

495 

cum,  rubrum. 

201 

hydrargyro, 

271 

bynes. 

373 

perehloridi  liquor 

206 

belladonnse, 

495 

calumbae,  . 

726 

fortior,  . 

205 

calefaciens, 

790 

cannabis  Indicae, . 

427 

pernitratis  liquor. 

215 

cantharidis, 

788 

cinchonas  flavae  liq. 

571 

persulpharis  liquo 

r,      214 

cerati  saponis, 

243 

colchici,     . 

388 

peroxidum  liumid 

urn,  200 

feni. 

200 

aceticum, 

388 

hydratum. 

199 

INDEX. 
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Ferri  phosphas,       .  21G 

potassio-tartias,  .  217 

pulvis,       .            .  178 

sulplias,     .            .  209 

exsiccata,          .  211 

granulata,         .  211 

sulphidum,            .  208 

tinctura  perchloricli,  206 

valerianas,            .  222 

vinum,       .            .  218 

Fenicyanogen,        .  100 

FeiTOcyanogen,        .  100 

Ferrum,        .            .  198 

redactum,             .  198 

tartaratum,           .  217 

Ferula  galbaniflua,  599 

rubricaulis,           .  599 

Fever  powder,          .  259 

Ficus,            .            .  432 

carica,       .            .  431 

Filixmas,     .            .  370 

Filtering  paper,       .  311 

Filtration,     .            .  17 

Fir,  balm  of  Gilead,  409 

hemlock  spruce,  409 

Norway  spruce,  .  409 

silver,        .            .  409 

Flax,             .            .  713 

Foeniculum  dulce,   .  578 

Fowler's  solution,    .  294 

Foxglove,     .            .  475 

Frankincense.          .  663 

common,  .            .  405 

Frangula  bark,       .  670 

Fraxin  and  f  raxetin,  524 

Fraxinus  ornus,       .  524 

rotundifolia,         .  524 

Fucus,  starchy,        .  361 

yielding  iodine,    .  75 

vesiculosus,           .  361 

Fungi,           .            .  364 

Fusel  oil,      .            .  347 

Fusion,         .            .  22 

Gadus  moiThua,      .  796 

Galbanum,    .            .  600 

Galbaniemplastrum,  601 

Galipea  cusparia,     .  680 

Galla,            .            .  418 

Gallae  tinctura,        .  419 

unguentum,          .  419 

cum  opio,          .  419 

Gallus  bankiva,       .  800 

Gambler,       .            .  552 

Gamboge,     .            .  700 

varieties  of,          .  701 

Ganjah,        .           .  425 

Garcinia  Indica,       .  701 

species        yielding, 

gamboge,          .  698 

Gas,  olefiant,           .  99 
Gaubius'    table    of 

doses,     .            .  822 

Gelatin,         .            .  798 

solution,    .            .  799 

Gentiana  lutea,        .  508 

radix,        ,           ,  609 


PAGE 

Gentian  SB  extractum,  609 
infusum  composi- 

tum,       .            .  609 
mistura,    .            .  509 
tinctura  composita,  510 
Gentianacese,           .  508 
Gentiopicrin,            .  509 
Gin,  .            .            .328 
Ginger,         .            .  379 
preparations,        .  380 
Ginseng,       .            .  604 
American,             .  716 
Glass,  varieties  of,  68 
Glaubers'  salt,         .  159 
Glucose,        .            .  322 
Glycerin,       .            242,  353 
Glycejinum,             .  353 
acidi  carbolici,     .  356 
gallici,    .            .  423 
tannici,              .  421 
amyli,        .            .  319 
boracis,      .            .  159 
Glycocin,       .            .  804 
Glycyrrhiza  echinata,  637 
glabra,       .            .  636 
Glycyrrhizas  radix,  637 
extracrum,           .  638 
liquidum,          .  637 
Goa  powder,             .  659 
Gold,             .           .  305 
and  sodium,  chloride,  306 
characters  of  salts,  306 
iodide,       .            .  307 
oxyde,       .            .  306 
powder,      .           .  305 
solution  chloride,  306 
terchloride,           .  306 
Gossypium,  .            311,  711 
species     yielding 
cotton,  .            .  711 
Goulard  cerate,       .  250 
water,        .            .  249 
Grains  of  paradise,  383 
Graminaceae,            .  371 
Granati  radicis  cor- 
tex,       .            .  615 
decoctum,             .  616 
Granulation,            .  16 
Grapes,         .            .  729 
Graphite,      .           .  94 
Grey  powder,           .  267 
Greenheart  tree,      .  461 
Groats,          .            .371 
Gruel,           .            .  372 
Guaiaci  lignum,      .  677 
mistura,     .            .  678 
resina,       .           .  677 
tinctura  ammoni- 

ata,        .            .  678 

Guaiacum  officinale,  676 

Guarana,      .           .  707 

Gum  acacia,             .  639 

tragacanth           .  634 

Gun-cotton,              .  311 

Gurgun  balsam,       .  702 

Guttiferge,     .           .  697 

Gutta-percha,          .  671 
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Gutta-percha  liq  uor,        672 


Hasmatein,   . 

643 

Haematoxyli  decoctum,  643 

extractum. 

643 

lignum,     . 

642 

Hsematoxylin, 

643 

Hsematox\  Ion  Cam- 

pechianum, 

642 

Hair  powder. 

318 

Helenin, 

532 

Hellebore,  black, 

767 

green. 

390 

white. 

389 

Helleborus  foetidus. 

769 

niger, 

767 

officinalis. 

768 

viridis. 

769 

Hemidesmi  radix, 

518 

syrupus,    . 

519 

Hemidesmus  Indicu 

s,      518 

Hemlock, 

584 

action  of,  . 

588 

preparations  of, 

592 

Hemp,  common, 

424 

Indian,      . 

425 

preparations  of. 

427 

Henbane,      . 

483 

action  of,  . 

485 

preparations  of. 

464 

Hepar  sulphuris, 

131 

Hirudo, 

784 

Hoffman's  anodyne 

334 

Honey, 

792 

Hop,  . 

427 

Hordeum  decortica- 

tum. 

373 

distichon. 

372 

Horehound, 

475 

Horse-chestnut, 

707 

Horse-radish, 

732 

Hamulus  lupulus, 

427 

Hydrargyri  acetas. 

286 

ammonio-chloridi 

im,   281 

cyanidum, 

286 

flava  lotio. 

274 

iodidum  rubrum. 

275 

viride,    . 

274 

nigra  lorio. 

272 

nitras. 

284 

oxydum  flavum. 

273 

rubrum. 

272 

perchloridum, 

279 

pilula. 

268 

praecipitatum  alb 

Lim,  281 

subchloridum. 

276 

sublimatum  corr 

osi- 

vum, 

279 

suboxydum. 

272 

subsnlphas 

284 

sulphas,  . 

284 

sulphidum, 

283 

sulphuretnm  cun 

sulphure, 

283 

Hydrargyrum, 

265 

ammoniatum. 

231 

cum  creta, 

267 

b6'Z 
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Hydrastis  Canadensis, 

781 

Infusum  Valerianae, 

545 

Jalap  male,  . 

502 

Hydrate, 

26 

Inhalation  alum, 

193 

tanipico,    . 

603 

Hydrochloric  acid,  . 

90 

chlorine,    . 

89 

Jalapa, 

502 

Hydrocotyle  Asiatica, 

604 

conia. 

594 

Jalapae  extractum. 

504 

Hydrocyanic  acid,  . 

101 

kreasote,    . 

358 

pulvis  compositus,       504 

Hydrogen,    . 

37 

hydrocyanic  acid, 

104 

resina. 

603 

carbides  of, 

99 

iodine. 

79 

tinctura,    . 

604 

sulphide  of, 

59 

Injectio  morphias  hypo- 

Jalapin, 

602 

Hydromel,    . 

792 

dermica, 

758 

James's  powder, 

259 

Hyoscyami  folia,      . 

484 

Inula  Helenium, 

532 

Jatropha  manihot, 

445 

succus. 

486 

Iodide  of  ammonium,       79 

Jateorhiza  palmata 

724 

tinctura,  . 

487 

cadmium. 

231 

Jervia, 

389 

extractum, 

487 

gold. 

307 

Juices,  preparation 

of,      19 

Hyoscyamia, 

484 

iron, 

202 

Juniperus  communis,      411 

Hyoscyamus  niger, 

488 

lead, 

244 

oxycedrus. 

413 

species,      . 

487 

mercury,  . 

274,  275 

sabina. 

412 

Hypophosphites,      . 

66 

potassium, 

80 

Iodides, 

78 

Kamala, 

444 

Iceland  spar, 

174 

Iodine  (iodum), 

74 

Kelp, 

75 

moss. 

361 

action  of,  . 

77 

King's  yellow. 

298 

decoction, 

362 

preparations  of, 

78 

Kino, 

644 

Ichthyocolla, 

799 

volumetric  solution,      79 

pulvis  compositus,       646 

Icica,  species  yield- 

lodism, 

77 

tinctura, 

645 

ing  elemi. 

665 

Iodoform,     . 

342 

varieties  of. 

645 

Igasuria, 

513 

lonidium  ipecacuanha,    720 

Koknm  butter. 

702 

Illicium  anisatum,  . 

782 

Ipecacuanha, 

548 

Koumiss, 

328 

Indian  hemp, 

425 

action  of,  . 

549 

Kousso, 

620 

^  shot, 
^J;obacco,    . 
In^ican, 

384 

false, 

552 

Kranieria  triandra, 

717 

531 

Ipecacuanhge  acetum,     650 

Kramerias  extractum,     718 

657 

oxymel,     . 

551 

infusum,    . 

718 

Indigo, 

657 

pilula  cum  scilla. 

551 

tinctura,    . 

718 

blue, 

658 

pulvis  compositus,        551 

Kreasote, 

357 

red. 

•658 

trochisci,  . 

551 

preparations  of, 

358 

solution     of    sul- 

vinum, 

551 

phate,    . 

658 

Ipomaea  Orizabensis,       502 

LabiatsB, 

469 

white. 

658 

turpethum. 

507 

Lac,  . 

801. 

Indigofera  tinctoria. 

657 

Tridaceas, 

377 

Lactic  acid,  . 

803 

Infusion, 

20 

Iris  Florentina, 

377 

Lactose, 

321 

Infusum  anthemidis. 

535 

Iron, 

196 

Lactuca  virosa, 

540 

aurantii,    . 

688 

acetate, 

215 

Lactucarium, 

641 

compositum,     . 

688 

action  of,  .    198, 

201,  206 

Lactucag  extractum 

642 

buchu, 

686 

ammonio-  chloride 

,        207 

Lactucerin,  . 

641 

calumbaB,  . 

726 

arseniate,  . 

297 

Lactncin, 

541 

caryophylli, 

613 

bromide,  . 

204 

Lactucopicrin, 

541 

cascarillse, 

439 

carbonate. 

211 

Lssvulose, 

320,  792 

catechu,    . 

553 

characters  of  salts 

197 

Laevnlosane, 

792 

chiratae,     . 

511 

chlorides,  . 

204 

Ladanum,     . 

709 

cinchonse  flavre,  . 

571 

lactate. 

213 

Lapis  judiacus, 

174 

cusso, 

622 

lute, 

209 

Lard, 

796 

cusparise,  . 

682 

magnetic  oxyde. 

201 

Laricis  cortex, 

411 

digitalis,   . 

480 

malate. 

214 

terebinthina. 

411 

dulcamarag, 

501 

oxydes,      .    197, 

199,  201 

tinctura, 

411 

ergot  se,     . 

368 

peroxyde, 

199 

Larix  Europaea, 

411 

gentiansB  composi- 

phosphate, 

216 

Laudanum,  . 

751 

tum, 

509 

powder,,    . 

198 

Sydenham's, 

753 

kramerise, 

718 

protoxyde. 

197 

Laurel  benies. 

451 

lini, 

714 

pyrites,      .      49, 

192,  209 

water. 

627 

lupuli, 

430 

sulphate,   . 

209 

Lauri  folia,  . 

451 

maticae,     . 

437 

solution  of, 

211 

fructus, 

451 

quassise,     . 

675 

sulphides. 

208 

oleum  expressum 

451 

rharani  frangulae, 

670 

wire, 

198 

Lauro-cerasi  folia. 

626 

rhei, 

468 

Isinglass, 

799 

aqua, 

627 

Infusum  rosse  acidum, 

619 

Isonandra  gutta, 

671 

Lauius  nobilis. 

450 

seneg£e,     . 

717 

Lavandula  spica, 

470 

sennsc. 

651 

Jaborandi,    . 

683 

vera, 

469 

serpentarise, 

437 

action  of,  , 

684 

Lavandulae  spiritus, 

470 

Tivse-ursi, 

530 

Jalap, 

502 

oleum, 

469 
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Lavandulas  Ijnctura 

composita,  .  470 

Laxatives,     .  .  816 

Lead,             .  .  288 

acetate,      .  .  247 

action  of,  .  .  240 

carbonate,  .  245 

characters  of  salts,  239 
combined  action  of  air 

and  water  on,  .  329 

iodide,       .  .  244 

nitrate,      .  ,  246 

oxydes,      .  .  240 

plaster,      .  .  242 

red,            ^  .  240 

soap,          .  .  242 

sugar  of,   .  .  247 

white,        .  .  245 

Leather,        .  .  420 

Leeches,        .  .  784 

Leeching,     .  .  785 

Leguminosae,  .  628 

Leiogomme,  .  318 

Lemon.         .  .  690 

juice,         .  .  692 

oil,             .  .  691 

peel,           .  .  691 

syrup,        .  .  693 

tincture,    .  .  692 

Lemonade.    .  .  693 

Levigation,  .  .  16 

Lignin,         .  .  310 

Lignum  colubrinum,  517 

vitai,          .  .  677 

Liliacese,       .  .  392 

Lime.            .  .  170 

carbonate,  .  174 

chloride,    .  .  178 

hypophosphite,       G6,  182 

liniment,    .  .  173 

saccharate  solution,  173 

slaked,       .  .  171 

water,        .  .  172 

Limonis  cortex,  .  691 

oleum,       .  .  691 

succus,       ,  .  692 

syrupus,     .  .  693 

tinctura,    .  .  692 

Linaceae,      .  .  712 

Lini  cataplasma,  .  715 

farina,        .  .  715 

infusum,    .  .  714 

oleum,       .  .  713 

semina,      .  .  713 

Linimentum  aceticum,  408 

aconiti,      .  .775 

aeruginis,  .  237 

ammonite,  .  Ill 

belladonnae,  .  496 

calcis,        .  .173 

camphors,  .  454 

camphorae  compo- 

situra,    .  .  454 

cantharidis,  .  709 

chloroform,  .  342 

crotonis,    .  .  441 

hydrargyri,  .  270 
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Linimentum  hydrargyi 

i 

Liquor    soda    effer 

- 

nitratis, 

286 

vescens. 

153 

iodinii  (iodi). 

79 

gutta-percha, 

672 

opii, 

747 

strychnia2. 

616 

potassii  iodidi  cum 

zinci  chloridi, 

226 

sapone,  . 

83 

Liquorice,     . 

638 

saponis, 

523 

Lithargyrum, 

241 

sinapis  compositum. 

737 

Lithia. 

166 

terebinthinae, 

408 

water. 

167 

aceticum, 

408 

Lithise  carbon  as. 

167 

Linseed, 

713 

citras, 

168 

oil, 

713 

liquor  effervet.cei 

s,      167 

Linum  catharticuni. 

715 

Lithium, 

166 

usitatibsimum, 

712 

Litmus, 

363 

Lint, 

311 

paper. 

363 

Liquidambar  orientale, 

414 

tincture,    . 

363 

Liquor  aconitiae, 

775 

Lobelia  intlata. 

531 

aluminis  comp.,    .    193-4 

Lobeliaa  tinctura. 

532 

ammoniae, 

109 

a^therea,    , 

532 

acetatis. 

115 

Lobelina, 

531 

carbonatis, 

114 

Loganiaceas, 

511 

citratis, 

115 

Logwood,      . 

642 

fortior,  . 

108 

preparations  of. 

.        643 

antimonii  chloridi. 

259 

Lotio       hydrargyr 

arsenicalis. 

294 

flava, 

274 

arsenici      hydro- 

nigra,     . 

272 

chloricus, 

294 

Lupuli  extractum, 

43g 

a.  et  hydrarg,  hy- 

infusum,    . 

.        JR 

driodatis, 

298 

tinctura,    . 

/30 

atropite,     . 

494 

Lupuline, 

.      (429 

sulphatis. 

495 

Lupiilus, 

'  429 

bismuthi    et     am- 

Lycopodium, 

.     '   369 

moniae  citratis, 

254 

calcis, 

172 

Mace, 

.        465 

chloratae. 

180 

Maceration, 

20 

saccharatus, 

173 

Magnesia,     . 

183 

chlori. 

89 

action  of. 

184 

cupri       ammonio- 

ammonio-sulphat( 

3  sol.  190 

sulphatis. 

236 

levis. 

184 

epispasticus. 

789 

usta. 

183 

ferri  acetatis. 

215 

Magnesia  carbonas 

186 

carbonatis  effer- 

bicarbonas, 

184 

vescens, 

213 

levis. 

185 

perchloridi. 

206 

carbonatis  liquor. 

186 

fortior. 

205 

citras, 

186 

pernitratis, 

215 

citratis  liquor, 

187 

persulphatis. 

214 

sulphas,     . 

187 

hydrargyri  nitratis 

sulphntis  enema, 

189 

acidus, 

284 

Magnesium, 

182 

perchloridi. 

281 

chloride,    . 

190 

indigo  sulphatis,  . 

658 

Magnoliaceas, 

781 

iodinii  (iodi). 

78 

Maize, 

317 

lithiae  effervescens. 

167 

Male  fern,     . 

370 

magnesiae  carbonatis 

,  186 

Mallow, 

709 

citratis, 

187 

Malvacege,     . 

709 

morphiaB  acetatis, 

758 

Malva  sylvestris. 

709 

hydrochlotatis. 

759 

Manganese,  salts  of 

60-61 

hypodermicus. 

758 

Manganesii,  oxidun 

plumbi  subacetatis. 

249 

nigrum. 

195 

dilutus,  . 

249 

Manganesium, 

195 

potassae,     . 

125 

Mangifera  Indica, 

662 

arsenitis. 

Mango, 

662 

effervescens. 

130 

Manihot  utilissima, 

445 

permanganatis. 

145 

Manna, 

524 

sodas, 

147 

Mannite, 

524 

arseniatis, 

296 

Maranta  arundinac 

eae,    383 

chloratae, 

156 

Marble, 

3g 

175 

834 
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Marffosa  bark, 

697 

Morphia, 

753 

Nux-vomica, 

513 

Marjorana  hortensis, 

474 

action  of,  . 

754 

Marmor  album, 

175 

Morphine  acetas, 

758 

Oak  bark,     . 

417 

MaiTLibium  vulgare, 

475 

acetatis  liquor,     . 

758 

decoction. 

417 

Massicot, 

241 

injectio  hypoder- 

Oat, 

371 

Mastiche, 

661 

mica, . 

758 

Oatmeal, 

371 

Materia  medica. 

2 

hydrochloras. 

759 

Oil  of  a  Java, 

5S1 

animal,      . 

783 

liquor  hydrochlo- 

anise. 

579 

mineral,    . 

33 

ratis. 

759 

bergamot. 

696 

vegetable, 

310 

suppositoria. 

759 

bitter  almond. 

624 

Maticae  infusum, 

437 

cum  sapone, 

760 

cade. 

413 

Matico, 

436 

trochisci,  . 

760 

cajuput,    . 

611 

Matricaria  chamomilla 

,  534 

et  ipecacuanh£e. 

760 

cassia. 

459 

Mead, 

792 

Morrhuae  oleum,      . 

796 

caraway,  . 

577 

Measures  and  weights. 

11 

Morus  nigra, 

430 

chamomile. 

534 

Meconic  acid, 

766 

Moschus  moschiferus, 

805 

cinnamon, 

457 

Meconine,     . 

763 

Moss,  Ceylon, 

361 

cloves. 

612 

Medicines,  action  of, 

3 

Iceland,     . 

361 

copaiba,     . 

632 

Mel,  . 

792 

Irish, 

360 

dill. 

583 

iEgyptiacum, 

237 

Mucilago  acaciae,     . 

640 

fennel  sweet, 

578 

aeruginis, 

237 

amyli, 

319 

bitter,    . 

578 

boracis, 

159 

trauacantha3, 

635 

grain. 

347 

depuratum, 

792 

Mucuna  pruriens,     . 

635 

lavender,  . 

469 

rosas. 

620 

Mulberiy, 

4S0 

lemon, 

691 

Melaleuca  minor,    . 

610 

Mundic, 

209 

mangosteen  conci 

•ete,  702 

Melanthacese, 

386 

Musk, 

805 

meadow  sweet. 

415 

Melia  Indica, 

697 

Musk-root,    . 

603 

neroli, 

690 

Melissa  officinalis,    . 

475 

Mustard, 

734 

nutmeg,    . 

464 

Meloe  majalis. 

786 

Myricin, 

793 

origanum. 

474 

Menispermaceae, 

721 

Mylabris  cichorii,     . 

786 

pennyroyal. 

473 

Mentha  piperita, 

472 

Myristica  officinalis. 

462 

peppermint, 

472 

pulegium. 

473 

Myristicae  oleum,     . 

464 

pimento,    . 

614 

viridis, 

471 

expressum. 

464 

rose. 

618 

Menyanthes  trifoliata, 

511 

Myroxylon  Pereirge, 

628 

rosemary. 

471 

Mercurial  ism. 

266 

toluifera,  . 

629 

rue. 

680 

Mercury, 

264 

Myrrh  a, 

667 

sassafras,  . 

460 

action  of,  . 

266 

Myrrhae  tinctura,    . 

668 

spearmint. 

472 

characters  of  salts, 

265 

et  aloes  pilula. 

400 

spike, 

470 

oxydes  of. 

265 

Myrtaceae,    . 

610 

theobroma, 

708 

preparations  of,    . 

274 

thyme. 

474 

Methyl  conia, 

587 

Naphtha  mineral,     . 

359 

wine, 

334 

Methylene  bichloride. 

337 

wood. 

336 

Olein, 

242.  521 

Mezerei  cortex, 

449 

Narceia  (narcein),   . 

762 

Olea  Europ£ea, 

520 

extractum  aethere- 

Narcotics, 

820 

Olefiant  gas. 

99 

um, 

449 

Narcotine  (narcotia), 

765 

Oleum  ajavae, 

581 

Mezereon,     . 

448 

Narthex  assafoetida. 

595 

aBthereum, 

334 

Milk, 

801 

Natrium, 

146 

amygdalae, 

624 

sugar, 

321 

Natron, 

149 

amaras,  . 

624 

Mineral  waters. 

40 

Nectandra  Rhodiei, 

461 

anethi. 

583 

Minium, 

241 

Nectandrae  cortex,  . 

461 

anisi. 

579 

Mistura  ammoniaci, 

602 

Nicotia, 

481 

anthemidis, 

534 

amygdalae. 

625 

Nicotiana  tabacum. 

480 

aurantii,    . 

688 

camphorae. 

454 

Nightshade,  deadly. 

488 

floris,      . 

690 

chlorinii  acida,     . 

138 

woody, 

500 

bergamottse. 

696 

creasoti,    . 

35S 

Nitrates, 

72 

cadinum,   . 

413 

cretae, 

177 

Nitre, 

134 

cajuputi,    . 

611 

ferri  composita,    . 

213 

Nitric  acid,  . 

69 

carui. 

577 

aromatica. 

219 

Nitrite  amyl, 

348 

caryophylli. 

612 

gentianje. 

509 

Nitrogen, 

36 

cassiae, 

459 

guaiaci,     . 

678 

oxydes  of, 

68 

cinnamonii. 

457 

scammonii, 

507 

Nitrous  oxyde, 

73 

copai'oae,     . 

632 

sennae  composita. 

652 

water, 

74 

coriandri,  . 

582 

spiritus  vini  Gallici, 

327 

Notation,  chemical. 

8 

crotonis,     . 

440 

Molasses, 

375 

Nucis-vomicae   extrac- 

cubeb£e,    . 

436 

Morison's  pills. 

701 

tum,    . 

517 

cumini. 

850 

Mori  succus, 

431 

tinctura,    . 

517 

fceniculi,    . 

578 

syrupus,    . 

431 

Nutmeg, 

464 

jecoris  asselli, 

796 

INDEX, 
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412 

lauri  expressum, 

451 

lavandul£e, 

469 

spicas,     . 

470 

limonis,      . 

691 

lini, 

713 

menthse  piperitte 

472 

pulegii,  . 

473 

viridis,    . 

472 

morrhuse,  . 

796 

myristicaj, 

464 

expressum, 

464 

neroli, 

690 

olivse, 

521 

origani,      . 

474 

petit  grain, 

688 

phosphoratum, 

63 

pimentie,   . 

614 

ricini, 

442 

rosa3, 

618 

rosmarini, 

471 

rutae, 

680 

sabinje, 

413 

sassafras,  . 

460 

sinapis, 

736 

succini. 

360 

sulpliuratum, 

53 

terebinthinge, 

406 

theobromse, 

708 

thymi, 

474 

Olibanum,     . 

663 

Olive, 

520 

Ophelia  chirata, 

510 

Opianyl, 

763 

Opii  confectio. 

748 

emplastrum, 

749 

'    enema. 

749 

extractum. 

749 

liquidum, 

749 

linimentum, 

749 

pulvis  compositus, 

751 

tinctura,    . 

751 

ammoniata, 

752 

trochisci,   . 

752 

unguentum    cum 

galla,      . 

752 

Opium, 

741 

action  of,   . 

r47,  754 

constituents  of,    . 

743 

preparations  of,    . 

748 

varieties  of. 

744 

Opodeldoc,    . 

523 

Opopanax,     . 

603 

Orange, 

687 

Orchis  species, 

384 

Orcein, 

363 

Orcin, 

363 

Orchil, 

363 

Origanum  vulgare^  . 

474 

Orizaba  root, 

502 

Orpiment,      . 

298 

Oryza  sativa, 

317 

Orontiacese,  . 

385 

Osmose, 

5 

Otto  of  roses, 

618 

Ovi  vitellus, 

800 

Oxalates, 

315 

PAGE 

Oxalic  acid,  .            .  313 

purified,     .            .  314 

volumetric  solution,  314 

Oxalis  acetosella,     .  316 

Oxygen,         .            .  35 

Oxymel,        .            .  792 

ipecacuanhfe,        .  551 

scilljB,         .            .  393 

Ozone,           .            .  36 

Palmitin,       .  242,  521 

Palms,           .            .  376 

Pancreatin,   .            .  803 

Panax  quinquefolium,  716 

pseudo-ginseng,    .  604 

Panis,            .            .  374 

Papaver  rhoeas,        .  738 

somniferum,          .  739 

Papaveris  capsulas,  .  740 

decoctum,              .  741 

extractum,            .  741 

syrupus,     .            .  741 

Paper  litmus,            .  363 

parchment,            .  311 

turmeric,  .            ,  381 

Parchment  paper,    .  311 

Paricina,       .            .  558 

Papaverine,  .            .  762 

Paramorphia,           .  765 

Paregoric,  English,  751 

Scotch,       .            .  752 

Pareira  brava,          .  721 

Pareirge  decoctum,  .  723 

extractum,            .  724 

liquidum,           .  724 

radix,         .            .  723 

Parsley,         .            .  581 

Paullinia  sorbilis,     .  707 
Pearlash,       .            .127 

Pellitory  root,           .  535 

African,      .            .  53  G 

Pennyroyal,  .            ,  473 

Pepper,  black,           .  433 

confection,            .  434 

cubeb,        .            .  435 

long,           .           .  434 

melegueta,            .  383 

red,             .            .  499 

white,        .           .  433 

Peppermint,             .  472 

oil  of,         .            .  472 

preparations  of,    .  473 

Pepsin,          .            .  801 

Percolation,  .            .  20 

Petroleum,    .            .  359 

Petroselinum  sativum,  581 

Pharbitis  species,     .  507 

Pharbitisin,  .            .  507 

Pharmacopoeia,        .  8 
Pharmacy,  operations 

of,  .            ,            .  16 

Phenic  acid,             .  354 

Phenol,          .            .  354 

Phlorol,          .            .  357 

Phoenix  dactylifera,  377 

Phosphates,  .            .  65 

Phosphate  ammonia,  118 


Phosphate  ammonio- 

magncsian,        .  6G 

iron,           .            .  216 

syrup,     .           .  217 

lime,           .            .  Ill 

soda,           .            .  162 

solution,             .  163 

Phosphoric  acid,      .  64 

Phosphorus,              .  61 

oxydes,      .            .  64 

preparations  of,    .  63 

Physeter     macrocc- 

phalus,       .            .  793 
Physostigma    vene- 

nosum,       .            .  654 

Physostigmatis  faba,  655 

extractum,            .  656 

Physostigmia,          .  655 

action  of,   .            .  655 

Picr£ena  excel sa,      .  673 

Picrotoxin,    .            .  727 

Pill  blue,        .           .  268 

Plummer's,            .  279 

Pilula  aloes  Barba- 

densis,    .            .  400 

aloes  et  assafoetidas,  400 

et  ferri,  .           .  211 

et  myrrhae,        .  400 

Socotrinee,         .  406 
assafoetidse    com- 

posita,            .  599 
calomelanos  com- 

posita,             .  279 
colocynthidis  comp.  607 
et  hyoscyami,  607 
conii  composita,    .  594 
ferri  carbonatis,    .  212 
iodidi,             .  204 
galbani  composita,  599 
gambogi^e  compo- 
sita,    .           .  701 
hydrargyri,           .  269 
subchlor.  comp.  279 
ipecacuanhas  cum 

scilla, .  551,  750 

phosphor),             .  64 

plumbi  cum  opio,  750 

quiniae,      .           .  572 

rhei  composita,     .  469 

saponis  composita,  750 
scammonii  compo  - 

sita,    .            .  507 

scillag  composita,  .  394 

Pimenta,        .            .  613 

Pimentai  oleum,       .  614 

aqua,          .            .  614 

Pimpinella  anisum,  579 

Pinus  species,           .  405 

Pilocarpia,     .            .  684 
Pilocarpus    pinnati- 

folius,     .            .  682 

Piper  nigrum,          .  433 

Piperaceas,    .           .  432 

Piperin,         .  434 

Piperidia,      .            .  434 

Piped s  confectio,      .  434 

Pipsissewa,  .           .  530 
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Pistacia  nut, 

(562 

Potassse  hydras, 

122 

Punica  granatum,   , 

614 

PJstacia  lentiscus, 

660 

iodas, 

138 

Purgatives,  . 

816 

terebinthus, 

6G1 

liquor. 

125 

Pur  go  macho, 

502 

Pitch, 

359 

nitras, 

134 

Pyrethri  radix, 

535 

Piwarry, 

446 

permanganas, 

144 

tinctura,    . 

536 

Pix  Biirgundica,      . 

409 

Prussias  flava, 

100 

Pyrethrin,    . 

536 

liquida, 

358 

rubra,     . 

101 

Pyrites,         .      49,  195 

»,  209 

nigra, 

359 

sulphas,     . 

132 

Pyroguaiacin, 

678 

Platinnm, 

307 

cum  sulphure,  . 

134 

Pyroligneous  acid.  . 

351 

black, 

307 

tartras. 

139 

aether, 

336 

characters  of  salt,« 

,        308 

acida. 

140 

Pyroxylin,    . 

311 

crucibles,   . 

307 

Potassii  bromidum. 

85 

perchloride, 

308 

cyanidum, 

105 

Quassia,  Jamaica,    . 

674 

solution, 

308 

ferridcyaiiidum,    . 

101 

Surinam,  . 

675 

spongy,      . 

307 

ferrocyanidum,    . 

100 

Quassiae  lignum,      . 

674 

Plocaria  Candida, 

361 

iodi€lum,    . 

80 

extractum, 

675 

Plumbago  (Graphite 

0,       94 

Potato  starch, 

317 

infnsum,    , 

675 

Plumbi  acetas, 

247 

spirit, 

347 

tinctura,   , 

675 

carbonas,   . 

.        245 

Potassium,    . 

121 

Quassin, 

675 

iodidum,    , 

.        244 

Potentilla  tormentilla, 

616 

Quercetin,    . 

619 

nitras, 

246 

Precipitation,            .    16,  22 

Quercitrin, 

619 

oxydum,    , 

241 

Prescriber  and   dis- 

Quercus cortex. 

417 

rubrum, 

V41 

penser,  relations  of, 

31 

decoctum, 

417 

Plumbum,     . 

238 

Prescribing,  rules  of, 

29 

infectoria, 

417 

Podophylli  resina, 

778 

Propyl, 

797 

pedunculata. 

416 

radix, 

777 

Propylamine, 

797 

Quicksilver, 

264 

Podophyllum  root, 

777 

Protoxyde  of  nitrogen, 

73 

Qiiinamina, . 

560 

action  of,  , 

779 

Prunes, 

626 

Quinia, 

558 

Poisons,  antidotes  t 

0,       823 

Prunus  domestica,   , 

625 

action  of,  . 

566 

Polychrome, 

707 

laurocerasus, 

626 

preparations  of",    . 

572 

Polygala  senega, 

715 

Virginiana, 

628 

Quini?e  iodo-sulphas. 

558 

Polygon  aceae, 

465 

Prunum, 

(y-26 

sulphas,     . 

565 

Pomegranate, 

614 

Prussic  acid, 

101 

acida,     . 

559 

Porcelain, 

191 

antidotes,  . 

104 

Quince, 

622 

Porifera, 

783 

tests. 

103 

Bengal,     . 

696 

Potash, 

122 

Psych otria  emetica, 

552 

Quinidia, 

559 

action  of,  . 

126 

Ptelea  trifoliata, 

679 

Quinidia?  sulphas,    . 

559 

bicarbonate, 

120 

Pterocarpus  marsu- 

Quinine, 

558 

bichromate  soluti 

on,    145 

pium,      . 

644 

Qiiinoidine,  . 

560 

borotartrate, 

141 

santalinus, 

646 

Qiiinone. 

560 

carbonate. 

128 

Puccoon,  red, 

766 

Quinvoic  acid, 

561 

chlorate,    , 

136 

Pulveres      etferves- 

citrate. 

142 

centes  potassae,    . 

131 

Raisins, 

729 

iodate, 

138 

sodas. 

154 

I^anunculacese, 

767 

oxalates,    . 

316 

sodai  et  potassje, 

165 

Realgar, 

298 

powders    efferves 

Pulvis       amygdalae 

Red  sandal  tree, 

646 

cing, 

131 

compositus, 

625 

Refrigerants. 

814 

permanganate, 

144 

antimonialis, 

259 

Resina, 

408 

prussiate,  . 

100 

auri. 

305 

abietis,      . 

409 

Potashes, 

127 

catechu  compositus. 

554 

euphorbiae. 

437 

Potassa  caustica, 

122 

cinnamomi     com- 

guaiaci,    . 

677 

action  of,  . 

126 

positus,  . 

458 

jalapse, 

503 

cum  calce. 

125 

cretJB  aromaticus. 

177 

podophylli. 

778 

percentage  table, 

124 

cum  opio. 

750 

scammonife. 

506 

sulphurata. 

131 

elaterii  compositus, 

609 

Resinse  emplastrum, 

409 

Potassge  acetas, 

143 

glycyrrhizae  com- 

UJiguentum, 

409 

bicarbonas, 

190 

positus,  . 

652 

Restoratives, 

808 

bichromas. 

145 

ipecacuanhjB  com- 

Riiamni succus. 

669 

bitartras,  . 

140 

positus,   .            551 

,  750 

syrupus,    . 

669 

borotartras, 

141 

jalapa^  compositus. 

504 

Rliamnine,   . 

669 

carbon  as,  . 

126, 128 

kino  compositus,  646 

,751 

Rhamnegine, 

669 

impura, . 

127 

opii  compositus,    . 

751 

Rhamnus  catharticus, 

669 

pura. 

128 

rhei  compositus,  . 

468 

frangula,  . 

670 

chloras,      . 

136 

scammonii  comp., 

507 

Rhatany  root. 

717 

citras. 

142 

stanni. 

255 

varieties  of. 

718 

et  sodae  tartras. 

164 

tragacanthse  com- 

Rheum, specie  s, 

465 

hydriodas. 

80 

positus,  . 

635 

palmatum. 

465 
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Rhoeadine,    . 

738 

Khoeados  petala,      . 

738 

syrupus,    . 

739 

Rhubarb, 

465 

preparations, 

468 

varieties,  . 

467 

Rhus  glahrum. 

662 

toxicodendron,     . 
Rice,        ^     . 

662 

317 

Richardsonia  scabra, 

552 

Ricinine, 

443 

Ricini  oleum. 

442 

Ricinus  communi^^ 

441 

Roccella, 

362 

Rochelle  salt. 

164 

Rohun  bark, 

698 

Rosa  can  in  a. 

616 

centifolia. 

617 

Galhca,      . 

619 

Rosee  canince  fructus, 

617 

confectio. 

617 

centif  olias  petala, 

618 

aqua,     . 

618 

oleum,  . 

618 

Gallicse  petala,     . 

619 

confectio. 

620 

infusum  acidum, 

619 

mel. 

620 

syrupus. 

619 

Rosacege, 

616 

Roses,  attar  of, 

618 

Rosmarini  oleum,    . 

471 

spiritus,     . 

471 

Rosmarinus  officinalis, 

470 

Rottlera  tinctoria,   . 

444 

Rottlerin,      . 

445 

Rubefacients, 

818 

Rubiace£e,    . 

545 

Rue, 

679 

Ruta  graveolens,     . 

679 

Rutge  oleum, 

680 

Rutaceee, 

679 

Rye,  spurred. 

365 

starch, 

317 

SabadiUa,     . 

391 

Sabinse  cacumina,   . 

412 

tinctura,    . 

413 

oleum. 

413 

unguentum. 

413 

Sacchari  fex,            321 

,  375 

Saccharum  amyli,   . 

322 

lactis, 

321 

offlcinarum. 

375 

purificatum. 

319 

Saffron, 

378 

tincture,    . 

379 

Sagapenum, 

602 

Sage, 

475 

Sago,             .           317 

376 

Sagus,  species  varia3. 

376 

Sal  ammoniac, 

116 

martis. 

209 

polychrest, 

134 

sedativus, 

66 

viirioli,     . 

228 

volatile,    . 

112 

PAGE 

Sal  volatile,  spirit  of  112 
Salep,            .            .  384 
Salicin,          .            .  415 
Saligenin,     .            .  416 
Salix  species,           .  415 
Saltpetre,      .            .  134 
Salts,  Cheltenham,  .  160 
Epsom,      .            .  187 
Glauber's,             .  159 
Rochelle,  .            .  164 
smelling,  .            .  112 
Sambuci  flores,        .  576 
aqua,         .            .  576 
Sambucus  nigra,     .  576 
Sandal-wood,  red,    .  646 
Sanguimaria     Cana- 
densis,      .            .  766 
Saiiguisuga  medicin- 

alis,        .            .  784 

officinalis,             .  785 

Santal,          .            .  646 

Santonica,     .            .  538 

Santoninum,             .  538 

Sapindaceag,             .  707 

Sapo  animalis,         .  523 

durus,        .            .  523 

mollis,       .            .  523 

Saponification,         .  522 

Saponis  liniinentum,  523 

emplastrum,         .  243 

cerati,    .            .  106 

Sapotacese,    .            .  670 

Sarothamnus  scoparius,  653 

Sarsa  (sarsaparilla),  401 

preparations,        .  403 

Sassafras  officinale,  459 

root,          .            .  460 

Savin,            .            .  412 

preparations  of,    .  413 

Scammoniaa  resina,  506 

Scammonii  confectio,  507 

mistura,    .            .  507 

pilula  coniposita, .  507 

pulvis  compositus,  507 

Scammonium,          .  506 

Scilla,             .            .  393 

Scillce  acetum,         .  393 

oxymel,    .            .  393 

pilula  composita,  394 

syrupus,    .            .  394 

tinctura,    .            .  394 

Scoparii  cacumina, .  653 

decoctum,             .  654 

succus,      .            .  654 

Scrophulariacese,     .  475 

Secale  cereale,         .  365 

cornutum,             .  366 

Sedatives,      .            .  821 

Seidlitz  powders,     .  165 

SenegjB  radix,          .  716 

infusum,    .            .  717 

tinctura,    .            .  717 

Senegin,       .            .  716 

Senna,  Alexandria,  649 

'Indian,      .            .  650 

compound  mixture,  652 

confection,           .  648 
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Senna  infusion, 

651 

syrup. 

652 

tincture,    . 

652 

varieties  of, 

651 

Serpentariae  radix. 

737 

infusum,    . 

734 

tinctura,   . 

437 

Sevum, 

793 

Sherry, 

327 

Sialagogues, 

815 

Sifting, 

17 

Silex  contritus, 

68 

Silica, 

68 

Silicates, 

68 

Silicon, 

67 

Silver, 

299 

action  of. 

301,  303 

ammonio-nitrate, 

304 

character  of  salts 

300 

nitrate. 

302 

oxyde, 

301 

volumetric  solution,     304 

Silver  fir,      . 

409 

Simaruba  amara. 

672 

Simarub£e      cortex 

radicis,      . 

672 

Sinalbin, 

735 

Sinapis, 

734 

alba. 

734 

cataplasma. 

737 

charta. 

737 

linimentum       com- 

positum. 

737 

nigra, 

733 

oleum. 

736 

Sinigrin, 

735 

Smelling  salts. 

112 

Smilax  species, 

401 

Soap  cerate  piaster, 

243 

compound  pill. 

750 

hard,  curd,  soft, 

523 

liniment,  . 

523 

plaster, 

243 

stone. 

68 

test  for  hard  water,     522 

Soda,  action  of. 

152 

caustic. 

147 

chlorata  (chlorinata),  156 

lozenges,  . 

153 

per  cent.,  in  solution,  148 

powders,    . 

154 

soap. 

522 

volumetric  solution,     148 

water, 

153 

Sod^  acetas. 

165 

solution  of. 

166 

arsenias,  . 

296 

liquor,    . 

296 

bicarbonas. 

151 

bicarbonatis  trochisci,  153 

carbonas,  . 

149 

exsiccata, 

151 

chlorinatas  liquor, 

1 56 

cataplasma. 

157 

citro  -  tartras     effer- 

vpscens, 

153 

hyit.l.l¥)sphis,      . 

163 

838 
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Sodse  hyposulphis,  .  160 

liquor,       .            .  147 

liquor  effervescens,  153 

nitras,        .           .  161 

phosphas,              .  162 

solution,            .  163 

phosphis,  .            .  163 

solutio,      .            .  166 

sulphas,     .            .  159 

sulphis,     .            .  160 

sulphocarbolas,    .  355 

tartarata,  .  .164 

valerianas,            .  166 

Sodii  chloridum,      .  154 

action  of,  .            .  155 

Sodium,        .            .  146 

protoxyde  of,       .  146 

characters  of  salts,  146 

Solanacege,   .           .  480 

Solanum  dulcamara,  500 

Solenostemma  argel,  520 

Solution,       .            .  19 

acetate  copper,    .  138 

potash,  .            .  243 

soda,      .           .  166 

albumin,  .            .  800 

boracic  acid,         .  67 

bromine,  .            .  85 

ammonio  -  nitrate 

silver,     .           .  304 
ammonio-sulphate 

magnesia,          .  190 
ammonio  -  sulphate 

copper,  .            .  236 

carbonate  ammonia,  114 

chloride  ammonium,  117 

barium,             .  170 

calcium,            .  181 

gold,      .            .  306 

tin,         .            .  256 

gelatin,      .            .  799 

iodate  potash,       .  138 

iodide  potassium,  82 

nitrate  silver  vol.,  304 

oxalate  ammonia,  120 

phosphate  soda,    .  163 

perchloride  platinum,  308 

red    prussiate     of 

potash,  .           .   ,  101 
sulphide  ammonium,  120 

sulphate  iron,       .  211 

sulpliate  indigo,  .  658 
tartaric  acid  (1  part 
in  8  of  water  and 
2  of  rectified  spirit), 
yellow      prussiate 

potash,  .  .  100 
Soymida  febrifuga,  513,  698 
Spearmint,   ,            .471 

Specific  gravity,      .  24 

Spermaceti,  .            .  794 

Spigelia  Marylandica,  517 

Spirit  of  aether,        .  333 

aether  compound,  333 

nitrous  aether,       .  335 

methylated,         .  336 

Mindererus,         .  115 
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Spirit,  proof. 

326 

Styrax  benzoin, 

525 

pyroligneous. 

336 

officinale,  . 

528 

rectified,   . 

326 

praeparatus. 

414 

wine. 

322 

Styrol,            .            414,  458 

wood. 

336 

Sublimation, 

21 

Spiritus  ammoniae  aro- 

Succinum,     . 

360 

maticus. 

112 

Succus  belladonnse, 

495 

fo^tidus. 

111 

conii, 

592 

armoraciae    composi- 

digitalis,    . 

480 

tus. 

733 

hyoscyami, 

486 

amyli. 

347 

limonis,      . 

692 

aetheris,    . 

333 

rhamni, 

669 

compositus. 

333 

scoparii,     . 

(J54 

nitrosi,  . 

335 

taraxaci,    . 

543 

cajuputi,  . 

611 

Suet,  . 

793 

camphorae. 

454 

Sulphide  ammonium 

,       120 

chloroformi, 

342 

iron. 

208 

frumenti  (whisky), 

327 

Sugar, 

319 

juniperi,    . 

412 

cane, 

375 

lavandulae, 

470 

of  lead, 

247 

menthae  piperitae, 

473 

of  milk,      . 

321 

myristicae. 

465 

Sulphates,     . 

56 

ozyrae  (arrack),    . 

328 

Sulphur, 

49 

rectificatus. 

326 

action  of,  . 

51 

rosmarini. 

471 

flowers  of. 

51 

sacchari  (rum),    . 

328 

milk  of,     . 

52 

tenuior,     . 

326 

oxydes  of. 

53 

Tini  Gallici  (Cognac) 

,327 

praecipitatum. 

52 

Sponge,  Turkey, 

783 

preparations  of. 

52 

burnt,       .            .  71 

►,784 

rough,  roll,  or  stick,       50 

Spongia  officinalis. 

783 

sublimatum. 

51 

Spruce  fir,  Norway, 

409 

Sulphuris  iodidum, 

83 

hemlock,  . 

409 

Sulphuretted  hydrogen,    59 

Squill, 

393 

effect  on  metallic  salts,  60 

preparations  of,  . 

393 

Sulphuric  acid, 

53 

Stannum,      . 

255 

Sulphurous  acid, 

57 

Stanni  protochloridum 

.  256 

Sumach, 

662 

pulvis, 

255 

Sumbul  radix, 

603 

Staphisaine, 

769 

tincture,    . 

604 

Staphisagriae  semina, 

769 

Suppositoria  morphi 

as,     759 

Starch,  varieties  of. 

316 

cum  sapone, 

760 

iodide. 

76 

acidi  tannic. 

421 

mucilage,  . 

319 

cum  sapone. 

421 

wheat. 

318 

plumbi  composita 

248 

Stavesacre  seeds. 

769 

hydrargyri, 

271 

Steam-bath, 

15 

Sus  scrofa,    . 

795 

Star-anise,    . 

782 

Sweet  spirits  of  niti 

e,      335 

Stearin,        .             242,  521 

flag. 

385 

Steatite, 

68 

gum. 

415 

Steel  drops,  No.  3,  . 

206 

bay. 

450 

wine. 

218 

Symbols, 

8 

Stimulants,  external, 

818 

Syrupus, 

321 

internal,    . 

819 

althseae,      . 

711 

Stoneware,   . 

191 

aurantii,    . 

689 

Storax,  prepared,    . 

414 

floris,      . 

689 

true. 

528 

chloral. 

346 

Stramonii  extractum, 

498 

cocci. 

791 

folia. 

497 

ferri  iodidi. 

204 

semina, 

497 

phosphatis, 

217 

tinctura,    . 

498 

hemidesmi. 

519 

Strychnia,     , 

514 

limonis,     . 

693 

action  of,  . 

515 

mori. 

.        431 

Strychniae  liquor,  •   . 

516 

papaveris. 

741 

Strychnos  Ignatii,    . 

517 

rhammi,    . 

669 

nux-vomica, 

511 

rhei. 

468 

species  variae, 

517 

rhceados,   . 

739 

Styracin, 

414 

rosae  Gallicae, 

619 

INDEX. 
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Syrupus  sennas, 

652 

Tinfoil, 

256 

Tinctura  senn«. 

652 

scillag, 

394 

Tinctura  aconiti, 

775 

serpentarise. 

437 

tolutanus, 

630 

aloes. 

400 

strammonii. 

498 

violae, 

721 

arnica. 

537 

sumbul,     . 

694 

zingiberis, 

380 

assafcetidge, 

599 

tolutana,   . 

630 

aurantii,    . 

688 

turmeric,  . 

381 

Tabaci  folia, 

481 

recentis. 

689 

valerians, 

645 

enema, 

482 

belladonnae, 

495 

ammoniata. 

545 

Tamarind,     . 

647 

benzoini  comp.. 

528 

veratri  viridis, 

390 

Tamarindus  Indica, 

647 

buchu, 

686 

zingiberis. 

380 

Tannin, 

419 

calumbse,  . 

726 

fortior,  . 

380 

preparations  of. 

421 

camphoraa     compo- 

Tobacco, 

480 

Tapioca, 

317,  446 

sita, 

454,  751 

action  of,  . 

482 

Tar,  mineral. 

359 

cannabis  Indica, 

427 

Toddalia  aculeata. 

679 

wood. 

358 

cantharidis. 

788 

Tonics, 

808 

Talc  earth,    . 

183 

capsici. 

499 

Tormentilla, 

616 

Tampico  jalap. 

503 

cardamomi  comp. 

382 

Torula  cerevisise. 

322,  364 

Taraxacum  dens  leo 

nis,  542 

cascarillae. 

439 

Tous-les-mois, 

317,  384 

Taraxaci  decoctum. 

544 

castorei,    . 

807 

Toxicodendron, 

662 

extractum. 

643 

catechu,    . 

554 

Tragacantha, 

634 

radix, 

542 

chiratag,     . 

511 

Tragacanthte  mucilago,  635 

succus. 

543 

chloroform!  comp 

.,      342 

pulvis  compositus,        635 

Tartar  emetic. 

262 

cinchona  flavse, 

571 

Treacle, 

321,  375 

soluble  cream  of. 

141 

composita. 

574 

Trigonella  Faenu-grae- 

Tartarated  antimon 

y,      262 

cinnamomi, 

458 

cum. 

660 

iron,  . 

202 

composita, 

458 

Trimethylia  or   trim- 

soda, 

164 

cocci, 

791 

ethylamine,  • 

337,  429 

Tartras  borico-pota 

ssi- 

colchici  seminum 

389 

Triticum  vulgare. 

373 

cus. 

141 

conii. 

593 

Trituration,  . 

16 

Tartrates,     . 

731 

fructus  viridis, 

593 

Trochisci  acidi  tannici,  421 

Tea,   . 

704 

croci. 

378 

bismuthi,  . 

253 

action  of,  . 

705 

cubebae,    . 

436 

catechu,    . 

554 

Temperature,     pre- 

cuspariae. 

682 

ferri  redacti. 

199 

scribed,  . 

15 

delphini^, 

770 

ipecacuanhae. 

551 

Terebinthina, 

406 

digitalis,    . 

480 

morphias,  . 

760 

Canadensis, 

410 

ergotae,     . 

368 

m.  et  ipecacuanhee,      760 

Chian, 

661 

ferri    ammonio-chlo- 

opii, 

752 

Veneta,     . 

411 

ridi,    . 

208 

potassae  chloratis, 

138 

Terebinthinae  conf  e( 

itio,  407 

acetatis, 

215 

sodas  bicarbonatis 

153 

enema. 

408 

perchloridi. 

206 

Trona, 

149 

linimentum. 

408 

gallae, 

419 

Turbith  mineral. 

284 

aceticum. 

408 

gentianae  composita,    510 

root. 

507 

unguentum, 

408 

guaiaci  ammoniata,     678 

Turmeric,      . 

381 

Terpine, 

406 

hellebori,  . 

769 

paper. 

381 

Terpinol, 

406 

hyoscyami. 

487 

tincture,     . 

381 

Ternstroemiacea3,     . 

703 

iodinii  (iodi), 

78 

Turpentines, . 

405 

Terra  Japonica, 

641 

jalapee. 

504 

Bordeaux, 

406 

Testse  preparatae,     . 

174 

kino. 

645 

Canada,     . 

410 

Tests,  list  of. 

14 

krameriae. 

718 

Chian, 

661 

Thea,  species  yield 

ing 

lavandulae  composita,  470 

common,    . 

406 

tea. 

704 

limonis,     . 

692 

oil  of. 

406 

Thebaia, 

765 

litmus, 

363 

preparations  of, 

407 

Theine, 

705 

lobelise. 

532 

Strasburg, 

410 

Theobroma  cacao. 

708 

setherea. 

532 

Venice, 

411 

Theobromse  semina. 

708 

lupuli. 

430 

Turpeth  mineral, 

284 

oleum. 

708 

myrrh ae,    . 

668 

Tutty  powder. 

223 

Theobromine, 

708 

nucis  vomica. 

517 

Tylophora  asthmatica,    519 

Theriaca, 

321 

opii. 

751 

Therapeutics, 

3 

ammoniata. 

752 

Ulmi  cortex, 

423 

Thiosinnamine, 

736 

pyrethri,   . 

536 

decoctum, 

423 

Thornapple, 

496 

quassiae,    . 

675 

Ulmus  campestris. 

423 

Thus  Americanum, 

405 

quiniae. 

572 

fulva, 

423 

Thymelaceae, 

448 

ammoniata. 

572 

UmbelKferae, 

576 

Tin,   . 

255 

rhei. 

468 

Umbelhferone, 

598,  600 

granulated. 

256 

sabinas,      . 

413 

Uncaria  Gambler, 

552 

characters  of  salt 

s,       256 

scillae, 

394 

Unguentum  aconitiae,      775 

chloride  solution, 

256 

senegae,    . 

717 

ammonia, 

111 

840 


INDEX. 


PAGE 

PAGE 

PAGE 

Unguentum  antimonii 

Vaporisation, 

18 

Waters,  mineral,  alka- 

tartavati, 

264 

Vapour  bath. 

813 

line  saline. 

42 

atropine,     . 

496 

Vapour  acidi  hydro- 

alkaline  salt, 

41 

belladonnfB, 

496 

cyanici,  . 

104 

arsenical, 

49 

cadmii  iodidi, 

231 

chlori. 

89 

brines,    . 

45 

calomelanos, 

279 

coniae. 

594 

chalybeate, 

47 

cuntharides, 

790 

iodinii  (iodi), 

79 

earthy,  . 

48 

cetacei. 

795 

kreasoti,    . 

358 

magnesia  or  bitter,     46 

citrinum,  . 

285 

Vegetable  ivory, 

377 

salt  with  iodine,  &c.,  44 

cocculi, 

728 

Vegetables,  preserva- 

silicious. 

49 

creasoti, 

358 

tion  of,  . 

29 

simple  salt. 

43 

delphinias, 

770 

Veratria,       .            38S 

,391 

sulphur. 

48 

elemi, 

666 

Veratrum  album,    . 

389 

rain, 

40 

gallse, 

419 

viride, 

390 

river. 

40 

g.  cum  opio, 

419,  752 

Verditer, 

237 

sea, 

40 

hydrargyri, 

268 

Verdigris,     . 

236 

Water-bath,  . 

.     15,19 

'compositum, 

270 

Vermilion,    . 

283 

Wax, 

793 

li.  ammoniati, 

282 

Vine, 

728 

Wedgewood  ware, 

191 

h.  iodidi  rubri,     . 

276 

Vinegar,  malt, 

351 

Weights  and  measu 

res,     11 

h.  nitratis. 

285 

wine. 

352 

Wheat, 

373 

li.  n.  mitius, 

286 

Vinum, 

328 

Whey, 

802 

h.  oxydi  rubri, 

274 

aloes. 

400 

Wines, 

327 

h.  subchloridi, 

279 

antimoniale, 

264 

Winter  green, 

530 

iodinii  (iodi), 

78 

aurantii,    .             327,  689 

Whisky, 

328 

picis  liquidaa, 

359 

colchici,     . 

389 

White  precipitate, 

281 

plumbi  acetatis, 

248 

ferri, 

218 

Whiting, 

175 

p.  subaoetatis  con 

1- 

citratis. 

220 

Wood  spirit, 

336 

positum, 

250 

ipecacuanhge. 

551 

charcoal,    . 

94 

p.  carbonatis, 

246 

opii, 

752 

naphtha,    . 

336 

p.  iodidi,    . 

244 

quinise, 

572 

tar. 

358 

potassii  iodidi,      . 

83 

rhei. 

468 

Woody  fibre, 

310 

potassaa  sulphnvat 

93,      132 

veratri, 

390 

Wormv/ood, 

539 

praacipitati  albi, 

282 

Xericum,  , 

327 

Worm  seed,   . 

538 

resin  £6, 

409 

Viola  odorata, 

720 

Wormgrass,  . 

517 

sabinse, 

413 

Violae  syrupus, 

721 

Wurrus, 

444 

simplex,     . 

793 

Violet  powder, 

318 

sulphuiis,  . 

53 

Vitis  vinifera. 

728 

Xanthorrhiza, 

781 

s.  iodidi.    . 

84 

Virginia  snake  root, 

446 

Xanthoxylum, 

679 

terebinthinse, 

408 

Vitriol,  blue, 

233 

veratriae,   . 

392 

green. 

209 

Yeast, 

364 

zinci, 

225 

oil  of, 

55 

Yellow  root,  . 

781 

Urginea  scilla, 

392 

Avhite, 

228 

Yolk  of  egg, 

800 

Ursone, 

529 

Volatilisation, 

21 

Uvae  (uvse-passaa,)    , 

729 

Volumetric  estimations 

,    12 

Zea  mays. 

317 

Uvse-ui-si  folia, 

529 

Volumetric  solution  of 

Zinc, . 

222 

infusum,    . 

530 

bichromate  potash, 

145 

action  of,  .     224, 

225,  226 

iodine,    . 

79 

characters  of  salts 

of,  223 

Valerene, 

545 

nitrate  of  silver, 

304 

granulated, 

223 

Valeriana  officinalis, 

544 

oxalic  acid, 

314 

Zinci  acetas, 

229 

Valerianate  iron,     . 

230 

soda. 

148 

carbonas,   . 

227 

soda, 

166 

hyposulphite  soda. 

161 

chloridum, 

225 

zinc. 

230 

liquor,    . 

226 

Valerianae  radix, 

544 

Washing  on  the  filter, 

17 

oxydum,    . 

223 

infusum,    . 

545 

gases,         .            .    58,  60 

sulphas,     . 

228 

tinctura,    . 

545 

Water,  distilled,       .     15,  38 

sulphcarbolas, 

355 

ammoniata, 

545 

medicinal  use  of  cold,  800 

valerianas, 

230 

Valerol, 

429,  545 

hot,         .          811, 

813 

Zingiber  officinale,  . 

379 

Vanilla, 

385 

Waters,  mineral,      . 

40 

Zygophyllaceae, 

675 

Vanillin, 

385 

alkaline, 

40 

Zinc  um 'granulatura 

223 
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